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INTERNATIONAL INVENTIONS EXHIBI¬ 
TION, LONDON. 


report ox Tina exhirits rkla nxa to the 

CHEMICAL JXDUSTRIES. 

BY WATSON SMITH, 

Lecturer in Chemical Technology in the Victoria University, 
Manchester, etc. 


[In tliis Report tho oxhibits of tho various industrial 
branches will bo described ns nearly ns possible 
in tho order obsorved in tho gcnornl arrangement 
of tho matter printed in this Journal.] 


FUEL, GAS, LIGHT, Etc. 

Tin: Sluon-Cauves Coke-ovens, with Accessory 
Plant ( Group II. No. 210). 

An inspection of tho lino model of tho Simon-Curvds 
coke-oven, togothor with the specimens exhibited, will 
practically nnswor any questions that may bo asked 
concerning these ovons. Tho colouring matters and 
dyed specimens shown are sufficient to provo to tho 
most scoptical that tho tar contains the aromatic 
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substances always found in ordinary gas-tar, and 
that it is identical with the latter in composition. 
The specimens of ammoniacal liquor and ammonium 
sulphate indicate the value of the aqueous by-product. 
The Carves oven is not 0110 which lias been suddenly 
developed in its present form. Mons. Carves was 
certainly the first, many years ago, when he improved 
the old ICnab’s coke-oven, to recognise the fact that 
an aromatic tar must be a high-temperature tar, that 
it must be generated in a closed colcing-snace, and 
that the high temperatures roquired must be evenly 
applied throughout the mass of fuel. lie solved the 
problem both as regards the coke for blast-furnaces 
and other metallurgical purposes for French and 
Belgian coals, and Mr. Henry Simon of Manchester, 
in conjunction with M. Cnrviis, is solving it very 
satisfactorily in the case of many of the English 
coals. However, the solution of tho coke problem 
is, after all, by no means a one-sided matter, for it 
is the great ironmasters of this country that must 
decide the question as to whether it will stand 
ns well and go as far as the cokes produced in 
other forms of coke-oven. The tar and ammonia 
questions have no charms for them, except in cases 
in which they have coke-ovens of their own, and 
liencctho test of their experience maybe looked upon 
as a crucial ono. Quite recent work in these ovens 
with Staffordshire coal is yielding coke so exactly 
identical, even in appearance, with that from the 
Beehive ovens, that it is being bought by ironmasters 
for blast-furnace use as fast as it can be made, and 
at the usual prices. 

In the exhibit are shown, in diagram form, compre¬ 
hensive plans and sketches of a Simon-Carves coke- 
oven plant, with apparatus for the recovery of tar 
and ammonia, and of benzenes from the gas, before 
tho latter is burnt in the ovens. Tlicro aro also to be 
seen specimens of coke produced from coals of various 
districts where tho Sunon-Carves ovens aro being 
worked. 

Other exhibits of interest, under this heading, 
not in the Chemical Section, are ( Group X VI .):— 

Thomas Fletcher, of Warrington (1034). 
Gas-fires and furnaces, burners, etc. 

T. J. Constantine (1030). 
Improvements in furnaces for steam boilers, for the 
consumption of smoke, etc. 

Robert Walker (1539). 

Patent hydrocarbon furnace without smoke, sparks, 
or ashes. 

Frederick Siemens (Successor to the late 
Sir W.m. Siemens) (1011). 

Regenerative gas-furnaces and gas-producers of im¬ 
proved forms, for the manufacture of open-hearth 
steel and of glass, in a continuous mauner (see also 
this Journal, iv. [7], 439), 

C. Kincsford (I6?i).‘ 

Steam boiler combined with coko and othor ovens for 
utilising heat hitherto wasted. 


DESTRUCTIVE DISTILLATION, TAR 
PRODUCTS, Etc. 

Bruce T. T, P. Warren’s Patent Petroleum 
(Group XIV. No. 1430). 

Tho patent process in question is described in 
abstract form in this Journal, iii. [9], 470; and in 
Eng. Pat. 6025, November 20,1883, 


The object of' tho process is to obtain a neutral 
and inodorous product from petroleum volatilising 
at a low temperature without residue. The raw 
petroleum is repeatedly treated with sulphuric acid, 
and afterwards the snlpho-acids are carefully removed, 
and also all moisture. It is then found that the 
resulting spirit is miscible with chloride of sulphur, 
without in the least involving its decomposition, a 
matter of great importance in preparing so-called 
cold-cured water-proof fabrics. Possessing con¬ 
siderable solvent power, the spirit, it is stated, may 
be used for all tho purposes to which carbon bisulphide 
is applied ; and the fact is pointed out that a poisonous 
article like carbon bisulphide being replaceable by a 
harmless one, may be of great advantage to many 
industries. 

Among the articles exhibited, tho following nro 
noteworthy :— 

Anthracene obtained from tho ordinary “crude 
pressed,” without the serious loss entailed by its 
previous sublimation. This article is almost pure, 
and bears exposure to light without changing 
colour. 

Elastic Varnishes, coloured with pigmonts, to show 
the 11011 -acid character of the solvent. 

Inodorous and Quickly-dryimj Paints , suitable for 
iron, wood, etc. 

Coloured lacquers, showing its suitability to re¬ 
place alcohol or similar solvents. 

Young’s Paraffin Light and Mineral Oil Com¬ 
pany, Limited (Group XIV. No. 1-12G). 

Messrs. The Young’s Paraffin Light and Mineral Oil 
Company, Limited, show specimens of the various 
products made by them. Their exhibit includes 
samples of shale, crude oil, tho various burning and 
lubricating oils, and candles; they also show a num¬ 
ber of extremely handsome lamps, made at their lamp 
factory at Birmingham. 

Among tho most interesting of this company’s 
exhibits arc two very largo and splendid blocks of 
refined paraffin wax of a puro white colour, and 
weighing respectively 3cwt. and 7cwt. ; nlso burning 
oils specially prepnred for uso in lighthouses and 
on board steam-ships. Tlieso oils have a “ Hash¬ 
ing point ” very much above tho Government 
standard, so that perfect safety is thereby secured. 
A great variety of lubricating oils adapted for special 
purposes arc nlso shown. 

Of more particular chemical interest is a set of 
solid paraffins, with melting points ranging from 70° 
to 150° F. There nro nlso preparations of the various 
bodies found in crudo oil, got by tho destructive dis¬ 
tillation of bituminous shale ; these consist of (1st) a 
series of paraffins (Cnll2n+2) from heptane C r lljo 
upwards; (2nd) tho phenols and allied bodies removed 
by treatment with caustic soda; and (3rd) the basic 
compounds, leucoline, iridoline, etc,, prepared from 
tho tar obtained when tho crude oil is treated with 
sulphuric acid. 

Among tho specimens of special interest exhibited 
aro— 

1st. — A cylinder of a yellow powder marked 
chrysene. If this body has been fully proved to bo 
| chryseno, its oxistonco amongst the highest boiling 
constituents of a tar composed so chiefly of paraffins 
is very interesting, especially if it oxist in such 
apparent quantity, and unaccompanied by other 
aromatic hydrocarbons, usually found with it. 

2nd. —A series of products of valuo obtained by 
carofully working up tho various by-products of this 
interesting industry : these aro— 

(i.) Oxalic acid, obtained by treating somo of .tho 
loss usoful oils with nitric acid. 
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(ii.) Alum, prepared by the action of “spent vitriol” 
or “acid tars” on spent shale. 

(iii.) Sulphate of ammonia, very white in colour, is 
also obtained by the use of “acid tars.” 

(iv.) Copperas crystals (ferrous sulphate), also ob¬ 
tained by the action of the sulphuric acid of 
acid tars on spent shales. 

The lamps exhibited are beautifully designed, and 
are excellent examples of the perfection to which 
these have now’ been brought. Tlio burners made by 
this company arc specially adapted for burning their 
oil, and their Duplex and Champion Burners give an 
illuminating power of 41 and 40 candles respectively. 
Specimens of miners’ lamps recently introduced for 
burning a specially-prepared parnllin wax in place of 
oil or tallow, arc also shown. For them it is claimed 
that a better and clearer light is got, while at the 
same time a considerable economy is cllcctcd. 

The shales worked now by this company, are 
from the lower carboniferous formation abounding in 
the company’s works in the counties of West- and 
Mid-Lothian. 

PRODUCTION PEIt ANNUM. 


Slinlo distilled . 500.000 tons. 

Crude oil distilled ami refilled. 10.000.000 mdlons. 

Burning oil produced. 0,500,000 „ 

Naphtha. 000,000 „ 

Mliioral lulirieutina oil . 0,000 tons. 

Solid paridlln . 0,000 ,, 

Candles . 1,000 „ 

Ammonium sulpliato. 1.000 „ 

Number of pits. II 

.. employes . 3.700 

Horse-power of steam boilers . '0,000 


Messrs. Burt, Boulton it ITavwood 
(Group XI T. No. 1428), 

Exhibit sovcral largo diagrams. 

No. 1 shows the principal substances obtained 
from coal as the result of the manufacture of illumin¬ 
ating gas. 

No. 3 represents a wrought-iron tar still containing 
2500 to 2750 gallons of tar for a charge. 

No. 2 shows the distinctive properties of the more 
important of the distillates obtained from the tar 
still, the first rough division of these products being 
into the threo groups, —oils tighter than water or 
crude naphthas ; oils heavier than water, or dead oils , 
heavy oils or creosote oil; and pitch. 

The distillates aro afterwards separated and puri¬ 
fied by various processes, and finally a largo number 
of products is obtained, and in this exhibit the 
ultimate destinations of theso products is clearly 
shown. These aro timber preservers, alizarin makers, 
manufacturers of aniline and othcr'dyes, soap makers, 
iudiarubber manufacturers, manufacturers of sanitary 
antiseptics, patent fuel makers, manure manufac¬ 
turers, manufacturers of illuininunts, of lubricants, 
etc., otc. 

A completo scries of tho coal-tar products is 
shown, both in the condition in which they are 
prepared for use in tho various manufacturing 
industries, as well as in tho form of laboratory 
specimens of great purity. Tho inspection of this 
exhibit would alford a raro opportunity to tho 
student of organic chemistry, comparing tho crudo 
materials with the substances as obtained in tho puro 
state; and by referring to tho largo diagram abovo 
tho case, tho names, chemical formulas, boiling and 
molting points, etc., aro found, thu3 making tho 
comparison a completo ono. 

Very fow chemists will have seen boforo so mag¬ 
nificent a specimen of chryseno, tho very name of 
which must convoy somo idea of tho difficulty of 
obtaining it in so puro a stato as to tako tho form 
of thoso dolicato white plato-like crystals exhibited. 


The beautiful sample of chrysoquinonc (C 18 H lo O a ) 
i3 also well worthy of special notice. It may be 
interesting to note here that it was by strongly heating 
this chrysoquinonc with lime that Grncbe and 
Bungener obtained a small quantity of a new hydro¬ 
carbon, bolioved to bo phenylnaphthalenc. This, 
taken in conjunction with tho fact that the abovo 
chemists obtained chrysene by passing benzyl- 
nnphthylmethane through a red-hot tube— 


C 0 II„—CIL 
I : 

C, 0 11 ; —CII 2 


2II 2 -(- C] S 1Ii;, 


would prove that chryseno is a plienylnaplithalcno 
derivative of tho formula— 


o a ir 4 —cn. 

Further light has been thrown on this interesting 
question by nil investigation in which the pyrogenetic 
method is avoided. This is of quite recent date, and 
the tendency is so far quito to confirm Gruche 
and Bungcner's conclusions (see Bamberger and 
Kranzfeld, litr. 18, 1931). Another rarity is to bo 
seen in tho finely-crystallised specimen of acridine 
hydrochloride (line golden Hakes); and here is also 
to be seen a largo specimen of pure acridine. 
As an cxamplo of a liquid exhibiting fine blue 
fluorescence, attention is called to tho specimen 
of a solution of dichloranthraeene snlphonic acid. 
Messrs. Burt, Boulton k Haywood are also largo 
importers of timber, and this they preparo by 
the creosoting process. The creosote used consists 
of those crudo oils which are intermediate between 
tho so-called “heavy oils” of tar, and the “green 
or red oils” from which tho crudo anthracene 
is obtained. Timber preserving was the original 
industry of this firm, and beforo finally settling 
down to the solo employment of tho creosoting 
process they had tried a number of others, such 
ns those involving the uses respectively of sulpliato 
of copper, chloride of zinc, and mercuric chloride, 
etc., all of which materials were found inferior to the 
first. Diagrams 4 and 5 show experiments in illus¬ 
tration of Mr. S. B. Boulton’s patent, No. 1954, 1879, 
for improvements in tho process of timber preserving, 
and an excellent model is shown under glass of 
tho apparatus for carrying out this process (see 
this Journal, iii. [12], 022, and Journal of Institute 
of Civil Engineers for May, 1881). Tho exhibits, as 
well as tho data given, show tuat when properly 
treated by this process, tho resistnneo of timber 
to all inllucnces which decay or rot, as well 
ns to tho devouring attacks of uinriuo and land 
insects, is almost unlimited. Any causes of failure in 
tho uso of tho creosote may bo invarinbly traced to 
ono of two causes: 1st, to tho neglect of tho 
absolutely essential precaution of divesting tho 
timber of moisture beforo injecting tho creosote 
under pressure ; 2nd, to tho oxclusivo us’o of a too 
light, thin or volatile description of creosote. Ex- 
poricnco lias shown that such volatilo oils rapidly 
disappear from tho timber, and that the efficacious 
agents of preservation aro tho constituents of tho 
heavier portions of tho creosote. 

The British Alizarin Company, Limited 
( formerly Messrs. Burt, Boulton tk Haywood) 

(Group XIV. No. 1427). 

Tho specimens exhibited aro not only of tho greatest 
present interest, but as illustrating tho history of 
tho dovolopmont of tho madder and alizarin industries 
it is an absolutely unrivallod exhibit. 
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Firstly, There is a series of specimens illustrating 
the growth and form of the madder plant and various 
dyeing products derived from it. Amongst theso 
is a living specimen of tho madder plant ( ruhia 
tinclorum). 

Secondly, A series of specimens illustrating the 
old processes of painting, dyeing, and printing from 
the products of madder and munjeet. 

Thirdly, Series of products illustrating tho pro¬ 
cesses of manufacture of alizarins, llavo-purpurins, 
and anthrapurpurins from anthracene (seo the Presi¬ 
dent’s Address, July number, pages 432-431). 

Fourthly, Numerous specimens of printed and 
dyed cottons, muslins, velvets, cretonnes, etc.; also 
specimens of dyed Turkey-red cloth and yarn, all 
dyed with the products from coal-tar anthracene. 
Some of these specimens show alizarin in conjunction 
with other colouring matters. 

Readers interested in this subject are referred to 
this Journal, iii. [12], 504 ; and iv. [1], 18, where full 
accounts by Professor Hummel, of Leeds, on dyeing 
wool with alizarin colours, and by Mr. Sansone, of 
Manchester, on dyeing cotton with the same, will bo 
found. 

The Alizarin Industry was commenced in 
England by Messrs. Perkin llros., in 18G9, and about 
the same timo in Germany, where finite another 
process was used. In 1874 Messrs. Perkin ceded 
their works at Greenford, with their patents, to 
Messrs. Brooke, Simpson it Spiller, who in 1870 
sold them to Messrs. Burt, Boulton it Haywood. 
The latter firm considerably extended the manufac¬ 
ture, the seat of which was removed to Silvertown, 
where larger works were erected. In 1883, at the 
time of tho expiration of the patents, the large con¬ 
sumers of alizarin in this kingdom became desirous 
of ensuring a regular supply of alizarin of British 
manufacture. A committee was formed of tho 
largest Turkey-red dyers and printers of the Glasgow 
and Manchester districts, who arranged with Messrs. 
Burt, Boulton Jz Haywood for the purchase of 
their Silvertown works, where this manufacture is 
now carried on by a company formed for that 

E urpose, and this is the British Alizarin Company, 
iiMiTED (seo Mr. Levinstein's paper at the Manchester 
Section, this Journal, ii. [5], 213, 220, 220). 

The following statistics relating to this industry 
are furnished:— 

“ During the 15 years ending 1870 the average value 
of imports of madder and madder products into the 
United Kingdom amounted to £1,000,000 sterling per 
annum. It has never fallen to leas than £30,000 per 
annum. But the new alizarin has not ouly replaced tho 
madder root, it has done much more. At the present 
time three distinct bodies are recognised ns forming the 
principal colouring matter of these dyes—viz., alizarin, 
anthrapurjmrin, and ilnvomirpurin, which give distinct 
varieties of shades. The knowledge of this fact enable 
the manufacturer so to vary his process of production ns 
to enable him to supply tho consumer with different 
brands of- the colouring matter cnpable of producing a 
variety of recognised shades. Again, the increased and 
uniform tinctorial strength of the perfected colour, and 
its freedom from wood-libre, grit, and other impurities, 
arc enormous advantages to tho dyer and printer. Very 
important improvements in the art of calico-printing 
and Turkey-red dyeing have been thus rendered 
practicable, and styles can bo produced which were 
impossible with the madder products. A great increase 
in these industries has taken pluco since 1870. Tho 
average yearly consumption of alizarin in Great Britain 
may now be calculated at 3400 tons of 20 per cent., tho 
strength^ pt which it is now sold, of 0800 tons of 10 j>or 
cent. Now, according to tho host authorities, n ton of 
10 per cont. alizarin docs tho work of 0 to 10 tons of 
mauder root. Taking the lowest computation, there¬ 


fore, tho 0800 tons of alizarin at present consumed 
annually in these islands represent 01,200 tons of 
madder.” 

The cost of 01,200 tons of madder, at the 
average prices of the 15 years ending 
1S70, would amount to (lie enormous 

sum of ... ... ... .£2,907,000 

The cost of GS00 tons of alizarin, at the 

present market price, amounts to ... 450,900 


Therefore, in addition to other advantages, 
a saving is effected to the textile manu¬ 
facturers of this kingdom, per annum, 
amounting to .£2,450,040 


Tho consumption of alizarin in the United Kingdom 
is about equal to that of the whole of the rest of tho 
world. 


MANUFACTURE OF PRODUCTS FROM COAL. 

Mil George E. Davis (Messrs. Newton, Champers 
it Co.) (Group XIV. No. 1407). 

Mr. Davis carbonises coal in retorts similar to 
those used in gas works, and lie refrigerates tho 
illuminating gas, which latter is then scrubbed by 
being passed through oils cooled to 4°C. In this 
way ho claims a more rapid and perfect extraction of 
the benzenes from the gas than when refrigeration is 
not used (see this Journal, ii. 372, 515 ; also iii. 309 
and 433). For the refrigeration a No. 1Y. Linde ice 
machino is used, and this is also employed in preparing 
pure benzene and carbolic acid. In the specimens 
exhibited, the 97 percent, metaxylene necessary for tho 
preparation of xylidine for the manufacture of 
scarlet dye, and the sulplioeyanidc of ammonium pre¬ 
pared from waste liquors, deserve special notice. 


THE DISTILLATION OF SHALE, Etc. 

Messrs. Wm. Young and G. Beii.iiy {Crony XIV. 

No. 1407 ; and XV. No. 1480). 

Messrs. Young and Bcilby, of the Oakbank Oil 
Company, Midcaldcr, exhibit apparatus used in the 
distillation of shale. Tho lirst section includes 
especially appliances for tho production of fuel-gas, 
and among these, retort gas-producers for the manu¬ 
facture of heating-gas and ammonia, with also gas- 
condensers and scrubbers. 

Tho exhibit relating to paraflin oil manufacture 
comprises :— 1. Retorts for the distillation and treat¬ 
ment of shale for tho production of paraflin oils and 
ammonia. 2. Stills for the continuous and fractional 
distillation and fractional condensation of paraflin 
oils. 3. A new form of gas or air thermometer, suit¬ 
able for stills and condensers. 4. Apparatus for 
coo!in> r paraflin oil for tho crystallisation and separa¬ 
tion of solid paraffin. 

Fuel Gas Froduclion.— Messrs. Young and Bcilby 
linvo for somo years been engaged in working out a 
practical process by which a larger proportion of tho 
nitrogen of coal inny bo obtained as ammonia. 
Under Young and Beilby’s system coal is first distilled 
in a curront of steam, and tho coko, or carbonaceous 
residue, which rotains about GO per cent, of tho nitro¬ 
gen, is burned in a mixture of steam and air, tho 
former being in such largo excess as to preserve from 
decomposition tho ammonia derived from tho nitro¬ 
gen of tho coke. 'When this process is properly carried 
out ammonia is produced equal to from three-fifths to 
four-fifths of tho nitrogen ot tho coal, or from three to 
four times as much ammonia as is produced by tho 
most ofliciontly performed destructive distillation. 
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It must be noted that this result can only be obtained 
by the partial or total consumption of the carbon¬ 
aceous residue, so that the process is applicable to the 
^reduction of gas rather than coke, from coal. It is 
jolioved by the inventors that the great future of the 
irocess will be ns a gas-producing system, since one- 
lalf of the fixed carbon of the coal is oxidised by the 
oxygen of steam setting free an equivalent amount of 
hydrogen. The gas obtained is very much richer 
in hydrogen than ordinary producer gas, and is there¬ 
fore a more valuable fuel. Comparative analyses of 
the gas from a Wilson producer and from Young and 
lieilliy’s retorts give the following results :— 


Carbonic acid . 

Wilson Gus. 
. 7-14 

Y. nnil 11. Glia, 
15-40 

Hydrogen . 

. 12-15 

34-53 

Carbonic Oxide . 

. 10 S3 

10 72 

Marsh this. 

. 301 

4 02 

Nitrogen .. 


35 33 


09 07 

J00 00 


The models and drawings exhibited illustrate two 
forms of retort gas-producer. The first form is 
designed for supplying the heat to shale retorts. It 
consists of a vertical retort built of brick, closed by a 
door at the top, and provided with an exit pipe which 
connects the retort with a system of mains and con¬ 
densers. At its lower end the retort terminates in a 
closed fireplace and ashpit, with regulating doors or 
dampers. Tho dross or small coal is introduced by 
the top door, and, resting on the firebars, fills the 
retort from top to bottom. The upper part of the 
retort, being surrounded by flues through which firo 
gases are led, is kept at a full red heat. The coal at 
this part of the retort is distilled, and parts with 
gases and vapours which pass away by the exit pipe 
to bo cooled and condensed. As the coke passes 
down in tho retort it is met by a current of steam, 
which is partly decomposed, burning the carbon, and 
producing ammonia and “ water gas," which pass ofT 
along with the other volatile products. When such 
a coko as has escaped the action of the steam reaches 
the firebars, it is turned into carbonic oxide by.u 
regulated admission of air. This red-hot carbonic 
oxide passes ofF by ports at the lower end of the 
retort, and is burned in tho flues surrounding the 
shale retorts. Tho gases from tho upper part of tho 
retort, after having been deprived of their con- 
densablo constituents, are also returned and used 
in firing tho retorts. By this system of firing, less 
fuol is used than by tho open furnace, and the 
ammonia and tar recovered from tho coal more 
than pay its first cost. About 200 of tlieso rotort 
producers are in use in Scotch oil works. 

Tho second form is for tho production of gas for 
firing steam boilers or for metallurgical'operations. 
The shell of tho rotort is built of grooved bricks as 
before, but it is of circular section, and of much 
larger diameter than tho early retorts. Tho top is 
closed by a shallow hopper of cast iron, with two 
small charging doors; through tho centre of this 
hopper a largo iron pipo is led half-way down tho 
retort. This pipo is for tho exit of tho gases, and 
>asscs up into a largo dust-box which runs along the 
jench. From tho dust-box tho gas is conveyed by 
largo pipes to tho condensers and exhauster. Tho 
bottom of tho brick retorts rests on an iron .snout- 
piece, which is provided with a door at the outside of 
the setting. The steam and air arc blown in at tho 
front of this snout-piece. The gas and air for heating 
tho setting aro led up by pipes between tho walls of 
tiio building, and aro thorouy heated before they take 
firo. Tho firo gases surrounding tho retorts aro 
drawn downwards by chimney draughts, and before 
ontoring tho main llues at tho bottom of tho setting 


they give up their heat to the iron snout-pieces, 
through which tlio steam and air are entering. 

Gas Condensers and Scrubbers .—In carrying out 
the process of gasifying carbonaceous residues in 
excess of steam, a great deal of heat is carried away 
from the operation by tho large quantity of gas 
produced. To recover a port of this heat, and to 
make it again available in the process, certain forms 
of regenerative condenser have been devised. In 
these the hot gases from the retorts pass through 
tubes which aro immersed in water or aro kept 
wet by a shower or spray of water. The tubes are 
enclosed in a box or case through which a current of 
air is forced. The air becomes saturated with 
water vapour to an extent depending on its own 
temperature and that of tho wetted tube surface. 
This saturated air, by tho further nddition of steam, 
is available for the incineration of the coal in retort 
gas-producers. As the principal outlay of heat in the 
vaporisation of water is that portion which is latent 
in the steam, the economy of this method of pro¬ 
ducing water vapour from heat of comparatively low 
grade is very evident. Air at 100“ F. takes up one- 
fourth of its weight of water, at 105° one-tlnrd, at 
17f)° one-half, at 18f>° an equal weight, and at 200° 
twice its weight; it is therefore possible to raise into 
vapour large quantities of water by means of a com¬ 
paratively small volume of air. Condensers of this 
construction have been working satisfactorily in the 
Clippcns Company’s Works at Fcntland for nearly 
two years. 

Paraffin Oil Manufacture.— Tho production of 
paraffin oil from shales and cnnncl coals by distilla¬ 
tion at a low red heat may bo said to date from 1850, 
when .Mr. James Young applied for his celebrated 
latent. Since then tho process of shale distillation 
ins passed through three well-marked phases. During 
the first phase the so-called “low-red heat” was, in 
actual practice, moro nominal than real. Retorts of 
small capacity wero used, and in order that they 
might exhaust a sufficiently large quantity of shalo in 
a given time, the metal of tho rotort was raised to a 
very bright-red heat, such a heat that the lifo of a 
retort was only from six months to a year. The 
crude paraffin oil produced by tlieso retorts was 
black and tarry, and contained only about eight per 
cent, of solid paraffin. 

The second stngo dates from 1867, when Mr. 
William Young designed retorts with tho express 
object of working them really at a low-red heat. By 
this improved system crude oil of much greater 
purity, and containing 10 per cent, to 11 per cent, of 
solid paraffin, was produced. Although tho advant¬ 
ages of this system of working woro clearly shown in 
18(58, tho necessary plant was only perfected in 1873, 
when Mr. N. M. Henderson patented,tho retort 
which bears his name. In this retort the principle of 
low-red heat distillation was practically realised, and 
in addition the residual carbon of tho exhausted 
shalo was used ns fuel for heating tho retorts. 

Tho third phase dates from 1881, when Messrs. 
William Young and George Beilby patented thoir 
process for tho distillation and treatment of shalo. 
By this systom shalo is first distilled at tho low-red 
heat most suitable for tho production of paraffin oil, 
after which tho coko or residue, instead of being used 
merely as fuel, is incinerated in an atmosphere of 
steam and air so that the nitrogen is obtained as 
ammonia, tho residue being discharged from tho 
retorts as an ash. In tho upper parts of tho retort 
tho shalo is distilled yielding crude paraffin oil. Tho 
exhausted shalo is then drawn down into tho lower 
parts in which tho fixed carbon is burned in steam or 
steam and air, tho nitrogen being obtained as 
ammonia, and tho shalo boing reduced to ash. The 
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following figures show the influence of the new pro¬ 
cess introduced in 1881. There are at present in 
course of erection, or in actual use, about 2000 
retorts capable of distilling and treating under the 
new system 700,000 tons of shale per annum. Among 
the companies which have adopted these retorts are : 
—Young's Paraffin Light Co., The Clipnens Oil Co., 
Oakbanfc Oil Co., Pumphcrston Oil Co., West-Lothian 
Oil Co., Dalmeny Oil Co., etc. Tho admitted gain of 
sulphate of ammonia, by the new process, is not less 
than l-llb. per ton of shale, or 4G87 tons per annum, 
which, at £10 per ton, is equal to £40,870. But, in 
addition to this gain of ammonia, there is also an 
increased yield of solid paraffin valued at about 
£40,000 per annum. As the costs for labour, fuel, 
and maintenance of the new retorts do not exceed 
those incurred under older systems of working, the 
whole of tho above saving of £80,000 may be credited 
to the new process. 

Stills for the continuous and fractional distillntjon 
and condensation of paraffin oils are also shown. 
Fractional distillation plays a most important part in 
the refining of crude paraffin oils. Hitherto fractional 
condensation, which has been so successfully em¬ 
ployed in the rectification of alcohol and of benzene, 
and of other substances of comparatively low boiling 

1 joint, has not been used for tho separation of oils of 
ligli boiling point, such as the burning and lubri¬ 
cating paraffin oils, which boil at from 212° to 
800’ F. Tho still is a long cylindrical boiler, par¬ 
titioned so that oil fed in at one end follows a 
tortuous courso in reaching the opposite end. Each 
partitioned space is provided with a separate off-take 
pipe and set of condensers. The oil ns it flows from 
space to space parts with its successively less volatile 
portions until it reaches the end space, from which it 
is removed 11 s a thick residue. The greatest heat is 
applied at the end from which the residue passes, 
while the partially spent heat is applied at those 
parts of the still containing oils of lower boiling 
point. The tubular condensers are kept at tempera¬ 
tures just sufficiently low to condense oils of the 
particular volatility it is desired to retain, so that the 
vapours of the moro volatile oils pass onwards to 
successive condensers to be further differentiated. 

Besides tho foregoing, Messrs. Young and Beilby 
exhibit a now form of gas thermometer suitable for 
oil, stills,and condensers. Thermometers arc required 
for tho regulation of the temperature of stills and con¬ 
densers for tho fractionation of paraffin oils. As a 
largo proportion of thoso oils boil at temperatures 
above the boiling point of mercury, Mr. Beilby has 
been led to construct a gas or air thermometer by 
which temperatures up to and beyond the softening 
point of glass can be readily observed. This instru¬ 
ment was recently described by the inventor in a 
paper read before tho Society of Chemical Industry 
(see this Journaj, vol. iv. pago 40). The parts com¬ 
mon to the various forms of the instrument are: 
(1) A bulb or expanding vessel filled with dry air or 
other suitable geft; (2) A measuring tubo in which 
tho air expelled from tho bulb is measured at con¬ 
stant temperature and pressure; (3) A connecting 
tubo of comparatively small capacity between tho 
bulb and the measuring tubo ; (4) A jacket or casing 
surrounding tho measuring tubo in which steam, 
water, or other medium is contained or circulated so 
that tlio temperature of tho measuring tubo is main¬ 
tained at a constant known tempornturo; (5) A 
pressure regulator by which tho air or gas within tho 
apparatus is maintained at a constant pressuro. Tho 
graduation of this thermometer is very different 
from that of an ordinary mercurial thermometer. As 
every incrcmont of temperature expands tho gas in 
tho bulb, a corresponding portion is oxpclled into tho 


measuring tube; but every portion so expelled re¬ 
duces the mass of the gas in tho bulb so that suc¬ 
cessive equal increments of heat-cause the expulsion 
of decreasing amounts of gas, therefore the degrees 
diminish in length as tho temperature rises. 

There are also some interesting apparatus for cool¬ 
ing paraffin oils for tho crystallisation and separation 
of solid paraffin. While fractional distillation is a 
most valuable and useful process for the separation 
of oils of different boiling points, the separation of 
the solid from the less volatilo liquid paraffins cannot 
be so effected, as these distil over together. If, how¬ 
ever, the solution of solid paraffin be lowered in 
temperature, the paraffin crystallises out, and may be 
separated from the solvent oil by straining or filtra¬ 
tion. In applying artificial cooling for the separation 
of solid paraffin from oil, it has hitherto been the 
custom to reduce the temperature of the solution 
quickly by running it over a cold metallic surface, tho 
solidified film being scraped off in a pasty state. The 
effect of this sudden cooling is to make the paraffin 
amorphous or imperfectly crystalline, so that it is 
only with difficulty separated from the oil. Tho 
system adopted in Beilby’s apparatus is tho slow, 
regular cooling of the solution, so that large, or at 
least well-formed crystals are produced. A further 
feature in tho apparatus is tho saving of manual 
labour in crushing the mass of solidified oil and 
paraffin after it has been cooled. Tho vessels in 
which the oil is cooled aro rectangular cells 1 Oft. long, 
8ft. deep, and 1ft. in width. A number of these cells 
arc built up together in blocks, say of ten cells each. 
Between each pair of oil cells is an interspace or 
intermediate cell through which cold brine or cold 
air is circulated. Four days is the time required 
thoroughly to cool and crystallise the cell full of oil. 
At the end of that time the cell contains a solid slab 
of oil and paraffin 10ft. long, 8ft. deep, and 1ft. thick. 
Tho crushing and shearing strength of tho slab is 
about 3lb. per square inch. The slab has to bo 
mashed down so that it can be withdrawn from tho 
cooling cell by the ordinary filterpress pumps. To 
provido for this each cell has a screw lying in tho 
bottom along its whole length of 10ft. The diameter 
of tho screw is 1ft., so that it occupies tho full width 
of thickness of the cell. A central shaft on which 
the screw is keyed projects through a stuffing gland 
on one end of the cell, and can be rotated by worm 
gearing. By rotating this screw tho slab of paraffin 
is sheared or bored away along its whole length, tho 
sheared or mashed paraffin being thrown by tho 
screw' through a sluice valve nt tho opposite end 
from the driving gear. As the bottom of tho slab is 
sheared away and discharged, tho weight of tho whole 
mass onuses it to follow down on to the screw, until 
the slab is-completely sheared away. This down¬ 
ward slipping of tho slab is favoured by making the 
cells rather wider at tho bottom than the top. Com¬ 
plete plant according to this system has been erected 
at Onkbnnk AVorks, M ideal tier, for tho cooling of 
8000 gallons of oil and paraffin per day. 


MANUFACTURE OE SULPHATE OF 
AMMONIA. 

R. R. Kelly, London {Group XIV. A r o. 1453), 
Exhibits specimens of raw materials and products in 
this manufacture. 


MANUFACTURE OF PATENT CARBOLIC 
POVi’DEIi FOR DISINFECTANT AND OTHER 
PURPOSES. 

Jas, B. Austin, Buibtol {Group XIV. No. 1401). 
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REFRIGERATING APPARATUS. 

J. J. CoLKjtAX (Group XIV No. 1420) 

Exhibits a model of the well-known refrigerating 
apparatus of the Bcll-Coleman Company, so arranged 
that by an accumulator the cold air can be reduced 
to 120° below zero F., at which temperature carbonic- 
ncid gas can be liquefied continuously in a coil 
without pressure above that of the atmosphere, and 
ethylene and marsh gas at very moderate pressures, 
as mentioned in Mr. Coleman’s “Address to the 
Chemical Section of tho Philosophical Society,” 
reported in tho Chemical News, April 10, 1885, page 
175. This arrangement of apparatus is also sub¬ 
stantially tho same as was employed for somo years 
on a very large scale at the Bathgate Works of the 
Young Paraffin Light and Mineral Oil •Company, 
Limited, where tho waste gases of the oil works 
wero compressed by a pressure of 120lb. to thesquaro 
inch, thus separating some volatile liquids, after 
which the residual gas was expanded in doing the 
work of compressing fresh portions of gas—the 
ejected cold gas being employed in cooling that which 
lias been compressed previously to its arrival at the 
expansion cylinder, by which a second crop of very 
volatile liquids was obtained. (See Journ. C/icm. 
doc. 1875, 850; also this Journal, iii. 357, 013, 014; 
also iv. 323 and 325.) 

Dn. C. A. Buiighakdt, of Manchester (Group 
XIV. No. 1407), 

Exhibits a model of a condensing apparatus for 
volatile liquids, or rather for condensing and recover¬ 
ing the vapours of such volatile liquids ns arc used, 
for example, by the indiarubber manufacturer in 
vulcanising and in waterproofin';, etc., and which arc 
generally nllowcd to escape, rendering the atmosphere 
of the factory noxious for tho workpeople, dangerous 
for lires or explosions, and generally a source of loss. 


In the woodcut the twelve transverse lines marked 
A represent the sheets of wire-gauze, B representing 
tho annular condensing space. When this apparatus 
is employed for recovering naphtha used in india- 
rubber manufactories, a blower is employed to drive 
the vapour in, and with water at 55° F., 30 to 35 per 
cent, of the naphtha used in tho machine can be 
recovered. If artificial cold be employed and the 
temperature reduced to 35° F., then 00- to 70 per cent, 
of llie naphtha can be regained. These condensers 
are also being used successfully to take the placo of 
worm-coils, etc., in ordinary distilling operations. 

Messrs. F. C. Calvert it Co. (Group XIV. No. 

1400) 

Exhibit specimens illustrating tho various stages of 
the manufacture of carbolic acid of a melting point 
of 42 ° C- froni coal-tar oils, as well us the various 
rectifications of the liquid carbolic acid, consisting 
principally of eresol and other homologous phenols. 

This firm also exhibits a series of sulpho-phcnate3 
of various metals, the salts being very finely crystal¬ 
lised. 

A number of dye-stufls obtained from phenol is 
also shown, especially new blue and yellow dyes, tho 
effects of which are shown both in printed and dyed 
specimens. These colours are said to possess very 
considerable resistance both towards light and soap. 
The new colours are termed “Azuro- and “Auro- 
phcnylene,” respectively, and aro quite extra to tho 
auriii and picric acid for which, with the pure phenol 
and tho phenol hydrates discovered by Mr. Clias. 
Lowe, this firm has so long been famous. (See Eng. 
Bat. 5458, March 2(1, 1885.) 

There is, further, a new red or crimson dye named 
“ Rosophenyleno,”-- a pararosaniline derivative,—also 
patented by Mr. Lowe. The “ Azuro-phenylene" is 
a derivative of tho old Azulino of M Mamas, and tho 
Auro-plienylene is a nitro-derivntivo of this latter. 



Tho model exhibited is not on a reduced scale, but 
actually represents tho invention in working dimen¬ 
sions. It is declared by tho inventor to net most 
efficaciously in condensing to tho liquid form all 
vapours of naphtha, bisulphidoof carbon, and tho like. 
Annexed is a woodcut, showing tho principlo of con¬ 
struction of this small column condenser, which 
resembles in appearance, as woll ns to somo oxtont 
in structure, a small doplilogniatiug column, 


MANUFACTURE OF BENZENE COMPOUNDS 
FROM THE BENZENE OF COAL-GAS. 

Messrs. Sadler it Co., Middlesbrough (Group 
XIV. No. 1407). 

Since 1802 various attempts hnvo boon mndo to 
oxtrnct benzene from coal-gas, but although processes 
with this object liavo cvoii boon workod on a largo 
scale, yot tho great variations in tho prico of bonzeno 
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seem to have prevented their continuous successful 
operation since the time they were first originated. 

Leigh, in 18G3, patented the manufacture of nitro¬ 
benzene by passing coal-gas through nitric acid or 
nitric acid mixed with sulphuric acid ; and in 18G9, 
Messrs. Caro, Clcmni, and Engelliorn patented a pro¬ 
cess for extracting benzene from gas by means of 
heavy oils, which latter were made to pass through 
the ordinary coal-gas scrubbers or washers. This 
process was worked on a large scale by the inventors 
for a time. 

The manufacture of nitrobenzene from coal-gas 
appears never to have been successful. This is due 
in great measure to the fact that in ordinary coal-gas 
there are hydrocarbons present which by reacting 
with the nitric acid form water. Tho acid mixture 
then becomes too dilute to absorb the benzene. 
When gases are used which contain only a small 
proportion of benzene a considerable volatilisation 
and loss of nitrobenzene and nitric acid takes place. 
Besides these difficulties it was found that the nitro¬ 
benzene actually obtained was far from pure, other 
liquid nitro-compounds being formed at the saino 
time. 

In 1881, Mr. Kendall patented the manufacture of 
dinitro-benzeno from coal-gas (see this Journal, i. 
[4], 143; and [11], 444). This product being non¬ 
volatile and easily crystallisablc, could be obtained in 
a pure state without difficulty. In this process the 
gas is first purified by passing it through concen¬ 
trated sulphuric acid, and it is then passed into a 
mixture of nitric acid with an excess of sulphuric 
acid. It was found that when suitable coal-gas was 
used, tho whole of the benzene could thus be 
extracted with facility and economy. Mr. Kendall’s 
second process was patented in 1882. By submitting 
coal-gas to a “superheating” process in red-hot j 
retorts, it was found that tho amount of benzene j 
could bo largely increased, while at the same time 
the objectionable hydrocarbons before alluded to 
could be destroyed. As consequences of this dis- I 
covery, it became possiblo in the first place to manu¬ 
facture pure nitrobenzene direct from coal-gas, and ! 
in the second placo, it was found that almost any 
varioty of coal-gas, including that from coke-ovens, 
could be used for tho purpose. In dealing with such 
crude gases it will be obvious that the ordinary nitric 
extraction method will bo inapplicable, and only a 
very partial extraction of tho benzene can be effected 
by the ordinary oil process. But by destroying the 
interfering hydrocarbons and simultaneously increas¬ 
ing the percentage of benzene, the gas is rendered 
quite, suitable for the chemical methods before 
described. 

Messrs. Sadler it Co., of Middlesbrough, nro carry¬ 
ing on the entiro process of making coal-gas and 
extracting tho benzene in tho form of nitro com¬ 
pounds by tho above processes, tho “spent ” gas 
being used for heating purposes. 

They exhibit specimens of nitro- and dinitro- 
benzeno prepared by tho processes named. 


MANUFACTURE OF AURIN. 

Messrs. Roberts, Dale it Co., or Manchester 
(Group XIV. No. 1407). 

This firm exhibits (1) Specimens of aurin ; (2) A 
series offcamplcs of constituents with derivatives of 
American petroleum propared and separated for the 
first time by Prof. C. Schorlemmer, F.ll.S., of Man¬ 
chester. 

Though the specimens in this exhibit are neither 
large, nor in any way striking to tho eye, yot 
associated with tho namos of Schorlemmer, and 


Dale and Schorlemmer, they at once become invested 
with a high degree of interest, both for the theo¬ 
retical chemist and the chemical technologist. 

Turning to the aurin specimens, illustrating the 
researches of R. S. Dale and C. Schorlemmer, we find 
the crude articlo and tho pure crystalline substance, 
and, besides, various aurin derivatives. Certainly the 
most remarkable, and for the technological chemist 
the most interesting, is parnrosanilinc, first prepared 
by Dale and Schorlemmer from aurin by simply 
heating tho latter with aqueous ammonia in sealed 
tubes to 200° C., the following simple reaction then 
taking placo: 

/Cair,.on /Cair,.Nir a 

Ce-C a ll < .011+3NlI 3 =C<^G c II,.Nll 3 + 3ll 2 0. 

\\CqI1, \>c.h 4 

W Nil 

Aurin. l’nmrosanillno. 

This rcmnrkablc transformation by Dale and Schor¬ 
lemmer laid the foundation for the work of Messrs. 
E. and O. Fischer, who subsequently proved that 
aurin, and consequently parnrosanilinc, arc sub¬ 
stituted derivatives of tho hydrocarbon triphcnyl- 
methane, the simplest analogue of which is common 
marsh-gas (methane), C1L. E. and 0. Fischer, for 
the above purpose, first converted aurin into para- 
rosaniline, according to the method of Dale and 
Schorlemmer. Bararosanilino was then reduced to 
paraleuco-rosaniline, the latter nftcr conversion into 
its nitrate was diazotised, and tho diazotriphenyl- 
methnne nitrate thus obtained. After converting tho 
nitrato into the acid sulphate by treatment with 
sulphuric acid, which is easily effected, the acid 
sulphate was boiled with alcohol. Thus, a hydro¬ 
carbon was obtained which was found to be in every 
respect identical with triphcnylmcthnnc, otherwise 
prepared. (See President’s Address, this Journal, 
iv. 429, 431, and 435.) 


Messrs. Brooke, Simpson it Spieler, of The Atlas 
Works, Hackney Wick (Group XIV. No. 1407), 
Show a collection of about eighty specimens illus¬ 
trating the manufacture of coal-tar colours and 
products applicable to dyeing and printing. 

Theso consist not only of tho finished articles, 
some of which were actually discovered by the firm, 
but include a scries of chemical products arising out 
of such manufacture or incidental thereto. 

The exhibitors claim the production of a variety of 
colouring matters of uniform strength and shade, and 
of superior quality as regards purity. The consumer 
may nlso glean information regarding the' cllects of 
the various dyestuffs on the fibre, for around the 
neck of each bottlo is arranged a skein of silk dyed 
with some of the contents. 

Tho following arc exhibited :— 

Largo bottles of— 


Coal tar, Orlhololuidine, Pure aniline, 


With -specimen bottles containing— 


llenzcno 
Nitrobenzene 
Biiiitrobcnzcno 
Diphcnylumino 
Pnratoliiidino 
Naphthalene 
/3-Naphlhol 
/PNaphthylamino 
Benzoic acid 
ltoKauilinu base 
Bolden nmoitio 
Bogina purple 
Pure opal bluo 
Pure solublo bluo 
XL Soluble blue 


Non-mordant cotton bluo 

OB., Fust bluo 

Dragon green 

Hofmann violet, 2 It. 

Methyl violet, 0 11. 

Phosphiu 

Primrose 

Fast yellow 

Albany 

Citronino 

A tlas orange 

Pure scarlet 

Atlas scarlot 

Sufranin 

Eoaiiio, y. s. 
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l'ast pink 
Sloclinc, b. b. 

Bismarck brown 
Nitrochlorbcnzciic 
Metniiinitrobenzone 
Mclaloluylcncdifttninc 
l’arnccloluid 
Metaiiitropnracefoltiid 
Mctanilropnrntohiul 
Ortlioftcotoluid 
Tropaioliiic, 00 
Cilronino sodium salt 
ltosimilino base, crystal¬ 
lised 

Ortliorosanilino 
Fararosanilinc 
l’ararosanilinc hydro- 
cblorido 
Xylidine red 
Triphenylorthorosauilino 
hydrochloride 
Tiijilienylpararosanilinc 
hydrochloride 


Triparatolylortliorosani- 
linc liydrocliloride 
Triparatolylpararosanilinc 
liydrocliloride 
Methyl violet zinc chloride 
Hclinnthin 
ilclianthin (acid) 

Acid maroon 
liesorcinol 
I’btlmlic anhydride 
Aniline oxalate 
Aniline sulphate 
Chrysoidino crystals 
Cbrysoidinc sii'liihonic acid 
Sulphnnilic acid 
a-Naphlhalcuc sodium sul- 
phonato 

/3-Nnplitbulcnc sodium snl- 
pbonntc 

Diphenylamine opal 
Alkaline green 
Indiilin opal 


Finally, a specimen of— 

, Aniline, iirepareil from indigo, 

nt first the only known source of it. (Sec President's 
Address, this Journal, iv. -128 and -12!).) 


ANILINE AND NAPIITIIOL-COLOUHS AND 
HAW MATERIALS. > 

I. Levinstein it Co., op Mancukstku (Group 
XIV. No. 11(12), 

The following is a numbered list of the colouring 
matters and dyes, together with the raw materials 
and intermediate products, manufactured by this 
firm. In the United States, the firm hears the title 
of Levinstein, Campbell it Co., and enjoys thcro the 
same well-merited reputation ns in this country. 
Tho exhibit, as a whole, is crpmlly well calculated 
to instruct the student of applied chemistry in an 
examination of the specimens shown, ns it is to 
interest the intelligent consumer or tho technologist, 
for not only tho final products, the dyestuffs them¬ 
selves, are exhibited, but also the materials forming 
the starting points, ns well ns the intermediate pro¬ 
ducts forming the steps. In handsome specimen 
cases, skeins of dyed cottons and silks arc also to be 
seen. 

The following is tho numbered list of specimens 
exhibited, followed by some details of more special 
interest, from information kindly furnished by Mr. 
Levinstein :— 


1 llenzcno 

2 Toluene 

3 Xylene 

•1 Nitrobenzcno 
5 .\'ilnitoluene 
0 Nitroxylcne 

7 Aniline 

8 Orthotoluidino 
!l Xylidine 

10 Cumidine 

11 Monomelhylaniliuo 

12 Dimcihyhmiliuo 

13 Mono etbylaniline 

14 Diclhylaniline 
lt> Diphcuyluiiiiuu 
lli Aniline nitrate 

17 Toluidinc nitrate 

18 Xylidine nitrate 
ltl Nitrotoluidiuo 

20 Nitrotoliiidiuu hydro- 

chlorido 

21 Nitroxylidino 

22 Nitroxylidino sulphate 

23 Amidouzobcnzcuo 

24 ltiuitrobenzcne 


25 Ilinitrotolucno 
20 Metatoluylcncdiuniino 
27 Snlpliunilie acid 
2S llariuni sulphuuilato 
20 Ammonium amidoazo- 
benzenc sulpbouatu 

30 Potassium amidoazo- 

benzene sulphouutc 

31 Sodium muidonzuben- 

zone sulpbonate 

32 Amiiloazobenzcne disul- 

phonic acid 

33 Uenzaldeliydu 

34 ltcsorciuol 

35 Plithalie anhydride 
30 Phcnosafrniiin 

37 Tolusafranin 

38 l.uiieo-malaehitu green 
3!) Loueo-ulliyl green 

40 Naplitlialeuu 

41 Nitronapbtlialcuo 

42 a-Naphtbylumiiio 

43 /J-Najilitbylaniino 

44 a-Napbthaleuo sill- 

phonic acid 


45 Sodium a-Naplithnleno 
sulphonato 

40 Sodium jS-Nnphtbalene 
sulpbonate 

47 Sodium /3-Naphthalenc 
sulpbonate 
4S a-Naplitbol 
4!) p-Nnpbtbol 

50 a-Naplitliylaminc sul- 

plionic acid - 

51 Magnesium a-Napbtliy- 

lainiiic sulpbonate 

52 llariuni a-Naphthyla- 

minc sulpbonate 

53 Zinc a-Nnplitliylainiuc 

sulpbonate 

54 0-Nupbthylamine sul- 

jilionic acid 

55 Sodium /3-Naphthyl- 

aminc sulpbonate 
50 Calcium j3-Nnphthyl- 
ninine sulpbonate 
57 llarium a-Naplitbol 
disulpbonntc 
5S Calcinin nitroso- 

a-naplitbol sulpbonate 
50 Calcium salt of naphtbol 
yellow 

CO Ammonium-calcium 
salt of naphtbol yellow 
G1 Potassium-calcium salt 
of naphtbol yellow 
02 Sulphouic acid of 
naphtbol yellow 
03 Auuuouiuni salt of 

fj-naphthol sulpbonate 
64 Potassium salt of 

p-miphtbol sulpbonate 
05 Sodium salt of 

/3-nnplilhol sulpbonate 
00 llariuni salt of 

jS-naphtliol sulpbonate 


07 Anthraquiuone 
OS Sodium autliraquinono 
mono-sulplionatc 
09 Satlraiiin 

70 Chrysoidine 

71 Metbylcbrysoidine 

72 Dimetbylelirysoidine 

73 Brown V. 

74 Brown It. 

75 Orange Y. 

7G Orange It. 

77 Scarlet G. 

7S Printing scarlet 
79 Xylidine scarlet 

50 Cumidine 

51 Vermillion 211. 

82 „ xll. 

S3 ltoccellin 

84 Scarlet A. 

So Malachite green 
SO Brilliant green 
S7 Synthetic rosaniline 

85 Purple 1. 

SO Blue I. 

90 „ II. 

91 „ III. 

92 Opal bine 

93 Alkali blue It. 

94 „ B. 

95 „ 211. 

90 „ 411. 

97 „ 511. 

9S „ Oil. 

99 Violet B. 

100 „ 211 . 

101 „ 311. 

102 „ 5B. 

103 Kosin 

104 Sallrosin 

105 llexnuitrodiphcnyl- 

amine orange 
100 Naphtbol yellow 


3. Xylene.— This firm 1ms a cheap method for 
producing mctaxylenc from commercial xyleno. 
That there are difficulties in the way of a smooth 
passago on the practical scale from metaxylono 
into xylidine, will be evident from the follow¬ 
ing facts. If pure metaxyleno bo converted into its 
nitro-compound, and afterwards the Inttcr be con¬ 
verted into tho amido-dcrivutive, tho reaction pro¬ 
ceeds on tho largo scale in a manner analogous to 
that by which benzene is converted into aniline, but 
if the nictaxylcne contain only a few per cents, of 
orthoxylonc, tarry matters are at once formed, hin¬ 
dering tho practical formation of tho xylidine. Tho 
improvement in question is one by which this diffi¬ 
culty is avoided, tho methods known to science being 
too expensive. At tho present time the prico of 
xylidine is not more than Is. 2d. per lb., which fact is 
certainly a criterion as to tho successful manner in 
which metuxyleno is extracted from commercial 
xylene, and afterwards converted into xylidine on tho 
largo scale by tho present most improved methods of 
working. 

10. Cumidine.—A s a special feature in this pre¬ 
paration, as carried on in Messrs. Levinstein’s Works, 
may bo mentioned an improvement in the method 
of methylating xylidine so that enamelled nntoclaves 
need not bo used. Theso enamelled autoclaves aro 
oxponsivo articles, and when worn through they 
cannot bo ro-onamellod in England. Tho improve¬ 
ment consists principally in using sulphuric in place 
of hydrochloric acid, when un-enamolled east-iron 
vessels may bo usod. 
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16,17 and 18. Aniline, Toluidine and Xylidine 
Nitrates.—T he materials used in preparing these 
salts are so manipulated that the formation col¬ 
laterally of nitro-products is prevented. 

19, 20, 21, 22. Nituotoluidines and Xylidines. 
—No simple method was at lirst known for convert¬ 
ing such aromatic bases as aniline, toluidine, xyli- 
dino, naphthylaininc, etc., into nitro compounds. 
This problem has now been solved (Gcr. Pat. 30,889), 
so that it is at present both easy and profitable 
to make tons daily of theso hitherto rare prepara¬ 
tions. Especially is the practical value of this 
method exhibited in one specimen—viz.: 

Metatot/dylenediamink or /3-Diamidotoluknf. 
(1, 3,4—GTL in 1 ), see list, No. 26. This is produced 
by reduction of the corresponding nitrotoiuidine, and 
also by that of colouring matters made from the 
former. Specimens of such colours are Nos. 71, 72 
and 74, which are distinguished by their great 
purity. 

38 and 39. Leuco.malaciiite Green and Leuco- 
F.TiiYL Green. —As is generally known, “malachite 
green ” owes its formation to the interchange reaction 
between dimcthylanilinc, C 6 H s N(ClI 3 ) ; , and ben- 
zvltrichloridc, GV.lt 5 .CCl 3 , in presence of zinc 
chloride. Zinc chloride forming a difticultly-soluble 
double salt with the basis of “ethyl green,” is also 
used in presence of hydrochloric acid for pre¬ 
cipitating, in the crystalline form, the colouring 
matter bearing that name. 

I 11 the new method of condensation employed, in 
the case of neither of the above-mentioned dyestuffs 
is zinc chloride made use of. Specimens are shown 
of the zinc chloride doublo salts, of the hydro¬ 
chlorides of the tetramethyl- and tetraethyl diamido- 
triphenyl-carbinol, and the oxalates of the latter. 
The oxalate of the ethyl green base is a beautifully 
crystalline preparation. 

48 and 49. o- and /3-Napiitiiols. —In the usual 
process for the manufacture of tho naphthols, the 
respective isomeric naphthalene sulphonic acids are 
fused with excess of caustic soda, the result of the 
fusion being the formation of the sodium salts of the 
respective naphthols. Theso have to be dissolved, 
and the naphthols precipitated with an acid. Now, 
since an excess of caustic soda is always used in tho 
fusion process, also an excess of acid is required, 
firstly, to neutralise the free alkali; secondly, to 
decompose the sodium naphthol salt; and, thirdly, to 
decompose, with evolution of sulphurous acid, the 
sodium sulphites which are tho result of the fusion 
of the a - and ^-naphthalene sulphonic acids with the 
caustic soda ; it will be plain that there is here room 
for economic improvements. Such an improvement 
Messrs, Levinstein it Co. have with great ingenuity 
effected. It is embodied in Eng. Pat. 2300, 1883, and 
consists in heating the mixture of excess of caustic 
soda and sulphonic acid in tho fusing process very 
gradually, when, at a certain temperature, two layers 
of fluid are formed. Tho top layer consists of crude 
sodium nnphtholatc, which is decanted, whilst the 
lower stratum is a mixture of caustic soda and sodium 
sulphite. This lower layer is collected nnd dissolved 
in water, and then concentrated, when tho sulphite 
precipitates, settling down to form a layer resembling 
red sand. The mother-liquid is evaporated further, 
and is then used over again. Tho reddish-looking 
sulphite is rccrystallised, when a puro commercial 
sodium sulphite is obtained. 

DO. a-NAI’llTHYLAMINE SULPHONIC Acin, ETC.— 
In tho manufacture of tho azo-reds and scarlets, tho 
naphthols are not always used as such, for if a 
colour wero produced by diazotising an auiido com¬ 


pound like naphthylaininc, for example, and a 
naphthol, it would turn out to be an insoluble colour. 
It is thus necessary, in order to obtain a dyestuff pos¬ 
sessing the requisite conditions of solubility, that 
cither or both tho above-named materials shall bo 
first sulphonated, naphthylaininc- and naplithol- 
sulphonic acids being respectively obtained. The 
uso of such sulphonated materials means the pro¬ 
duction of a sulphonated colouring matter, which, 
again, means a soluble colouring matter, and the 
degree of solubility being conditioned by the extent 
of tho sulphonation (i.c., the number of sulphonic 
acid (-SO ; ,H) groups introduced into the molecule 
of the dye-compound), the manufacturer can, by 
using sulphonated materials, which are known com¬ 
pounds, regulate and graduate, as it were, the solu¬ 
bility of his dyestuffs in an intelligent manner. It 
is not found desirable or beneficial to exceed certain 
tolerably definito bounds in the sulphonating procoss, 
nnd, indeed, various grades of tlio same aye aro 
obtained according to tho degree of sulphonation, 
these different grades having quite special uses, nnd 
hence, frequently, quite special values. These are 
general rules, and mainly hold good for all tho 
varieties of coal-tar dyes. 

Now the methods of converting a-nnphthylaminc 
into naphthylamine sulphonic acid were wolf known 
many years ago, but this conversion was only effected 
by means of fuming sulphuric acid. Messrs. Levin¬ 
stein it Co. claim to be the first to replace this moro 
expensive agent by the less expensive ordinary 
sulphuric acid ; and since 1881 this firm has manu¬ 
factured colours from a-nanhthylniniue-sulphonic acid 
and /3-naphthylninine-sulplionic acid, produced by tho 
aid of common “vitriol.” In the specimens No. 83, 
marked “Eoccellin,” is a compound produced by 
bringing togctherdiazoiiaplithnlenc-snlphonioaeidand 
an alkaline solution of fl-naphthol. The diazonaph- 
thalcnc-sulphonic acid is obtained by diazotising the 
a-nnphthylamine-sulplionic acid (or naphthionic acid), 
thus 

C l 0 ir 0 (NII : )SO 3 I[ +IINO-=21LO + C J 0 II„ <^> 

(Dinzoimphtlinlcnc- " 

sulphonic acid.) 

The reaction by which tho colouring matter itself is 
formed must then be as follows :— 

c,„ir„ <|?. 3 >+c Iu ir,oxa= 

a ft 

NaSO,.C l 0 II 0 .N=NC ) 0 II c .OII. (“ Rocellin "). 

Tho scarlet No. 84. marked A, represents a specimen 
of the colour produced by bringing together diazo- 
naphthalcne-sulphouic acid obtained from tho /3-napli- 
thylamiuc-sulphonic acid, and /Jnnphthol. Instead 
of sulphonating tho naphthylamino or basic com¬ 
pounds, the phenol may bo sulphonated, and this 
idea is realised in Eng. Pat. 023, 1879. Tho object of 
this patent is to obtain protection for the manufacture 
of p-nnphtholdisulphonio acids, for thoir combination 
with certain aromatic bases, such ns xylidino, cumi- 
dino, etc., and for tho purification and separation of 
tho colours thus obtained. Now, besides combining 
sulphonatod amido-bases with naphthols nnd nmido- 
bases with sulphonated naphthols. colours may bo 
irepnred by tho combination of Doth sulphonated 
juses and sulphonated naphthols. This firm has 
discovered a now way of preparing a special 
mono-sulphonie acid nnd a tri-sulphonic acid of 
/f-naphthol, and with these such doubly sulphonated 
azo-colours liavo been prepared and patented (sco 
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Eng. Pat. 700,1883.). To form an idea of tlio compara¬ 
tively enormous quantities in which the azo-scarlets 
are used, this firm turns out of its' works about four 
tons per week, anil it is further extending its 
production. 

.78, 59, GO, cl ant) G2. Calcium Ninioso-a-NAPii- 
tiiol Sulphonate and Naphthol Yellow.— This 
“ Naphtliol Yellow ” is a fine yellow dyo for the 
special mode of manufacturing which Messrs. Levin¬ 
stein it Co. claim greater simplicity, a better yield 
and cheaper production. “Nathtiioi, Yellow” is the 
alkaline or alkaline-earthy salt of the dinitronaphthol- 
sulplionic acid (C\ ( ,H,(N0 2 )..0H.S0 : 1 U.). This 
formula, however, oidy gives the idea or pattern of 
one variety of the naphthol yellow basis. An 
interesting preparation exhibited by this firm is the 
free naphthol-ycllow sulphonic acid. This firm also 
claims new methods of producing nitroso-a-naphthol- 
mono- and di-sulphomc acids, with the oxidation 
with nitric acid and conversion into “naphtliol 
yellow” (Eng Pat. 5(592, 1882). This dyestuff is said 
to havo almost replaced picric acid: besides being 
four times cheaper, it is faster, anti being an acid 
colour it is far more useful for compound colours, 
where acids are used. 

03, 04, (53 and GG. Salts ok Specially-prepared 
/5-napiitiiol - sulphonic Acids.—E ng. Pat. 700, 
1883. 

OS. Sodium Antiiiiaquixonb Mono-sulphonate.— 
This firm has found a very simple way of obtaining 
nearly the theoretical yield of the mono-sulnhonic 
acid, of which the above is the sodium salt. A 
mixture of molecular weights of fuming sulphuric 
acid and anthraquinoneis heated in closed autoclaves 
under pressure. (Eng. Pat. 2299, 1883 ; and also this 
Journal, ii. [5], 222.) 

78. Pit inti No Scaulet.— The features of novelty in 
the preparation of this azo-scarlet are to be found in 
Eng. Pat. 700, 1883. 

79 AND 80. XVMDINE AND CUMIDINK SCAltLKTS.— Ill 
the preparation of the scarlets the naphtliol is sul- 
phonated instead of tlio aniido-compouud. (See Eng. 
l’at. G23, 1879.) 

81 and 82. Vkkmillions 213. and xlJ.—(Seo Eng. 
Pat. 700, 1883.) 

83. Eoccellix.— Special method of production and 
improved manufacture, as already indicated when 
referring to 50. 

85 and 8G. Malachite and Brilliant Greens.— 
Prepared from specimens 38 and 39 by tlio new 
method of condensation. 

87. Synthetic Kosaniline.— Under this head 
Messrs. Levinstein claim improvements in the 
methods of producing the pararosaniline. 

88, 89, 90 and 91. Purple I., and Blues I., IL 
and 111.—Blue III. is tlio well-known “Blackley 
Bluo," tlio beautiful _ deep sliado, with inclination 
to violet, of which is well exhibited in the dyed 
skoin of silk encircling tlio specimen tube. This 
colouring matter is largely used by paper makers 
both in Europo and America, as well as by 
woollen manufacturers. It was discovered in 
the works of Messrs. Levinstein at Blackley. 
As regards its chomical composition it is tlio 
sodium salt of tho disulphonic acid of a diphcnyl- 
ated toluylated rosanilino. Since its introduction 
into tho trade some sixteon years ago, it has 
largoly substituted, not only ultramnrino in tho 
tinting of newspaper, but also Prussian bluo used for 
dyoing slion and other packing papers. In conjunc¬ 
tion with logwood and bichromate of potassium it 


is also extensively used for dyeing light and heavy 
woollen goods, producing fine heavy blue shades 
comparatively fast, and far cheaper and brighter 
than the corresponding indigo shades. Messrs. 
Levinstein state that since its first appearance their 
firm has produced over 1000 tons, representing a 
value of nearly one million sterling. “ Blackley 
Blue” has been thought and indeed stated to belong 
to the indulins, but, as abovo shown, this is far from 
being the case. 


ANILINE AND OTHER COLOURS AND 
INTERMEDIATE DERIVATIVES, Etc., 

Exhibited by the Badisciie Anilin- und Soda- 
Faiirik of Ludwicsiiafen a/Rii. and 
Stuttgart ( Group . XIV. Xo . 2G51). 

This company, with works in Ludwigshafcn, Stutt¬ 
gart, Neuville sur Saone and Butirki. near Moscow’, 
and with which the name of Heinrich Caro will be 
always connected, have brought together in ono caso 
specimens of their products and materials. The col¬ 
lection, and especially its arrangement, arc striking 
evidences of artistic skill and scientific research. 
In these works, under the directorship of II. Caro, 
assisted by a large staff of chemists and engineers, 
great results have been nchioved.* At the com¬ 
mencement of the catalogue of specimens issued by 
the Badisehc Anilin- und Soda-Fabrik, quite a study 
of itself, we find the following remarks from tho pen 
of Dr. Caro, which form a concise introduction to tho 
collection :— 

“ Our exhibits at the International Inventions Exhibi¬ 
tion are intended to illustrate—both from a manufacturing 
and .scientific point of view—a series of inventions re¬ 
lating to the manufacture of coal-tar products. 

“.Somoof tlio chemicals—tlio commercial or scientific 
names of which will be found in the subjoined list—have 
been discovered by oar chemists, other s wero Hie result 
of scientific research, whilst we have more or less 
successfully tried to render them commercially avail¬ 
able. 

“ Our claims to tlio ownership of these inventions are 
substantiated by duo reference to the chemical literature, 
and to the numbers and dates of our respective patents. 

"The exhibits aro arranged in nine dillurcntgroups, tlio 
members of which nrc, ns nearly as space would permit, 
placed in verticnl columns. Each group is again sub¬ 
divided into several inventions." 

But tlio most fitting introduction lo a study — not a 
mero inspection—of this beautifuj collection would 
bo'a previous study of the admirable Address of 
Dr. Perkin closing the 1884-80 session of the Society 
of Chemical Industry (sco this Journal, iv. [7], pages 
•127 to 438). 

In tho following tabulated list I have given tho 
divisions in which tho collection is arranged and 
catalogued with subdivisions ; but in tabulatingtlie.se 
I have re-arranged thorn ill a mero condensed form, 
so as to furnish what 1 believo will bo a very useful 
tablo of reference, serving ns an index to tlio litera¬ 
ture, patents, and nomenclature of tlio dyes. Tho 
names of the individual specimens would mnko a 
long list, and tho most interesting’ of them havo been 
referred to by Dr. Perkin in his address, loc. cit. 
lleneo it would bo unnecessary to reprint them all, 
especially as tho litcraturo and patent list are fully 
given. 


" Soo I’roatdont'a Addroes, this Journal, tv. [7), pa go 437, 
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TABULATED LIST OF DYES, Etc., DISCOVERED AND MANUFACTURED BY THE BADISCUE 

AN1LIN- UND SODA-FABR1K. 

(ARRANGED I1Y WATSON SMITH.) 


Gnotirs of Substances 

llEl'KKRKNTKD, WITH OTIIEU 
S U1IDI VISIONS. 


FIRST GROUP. 
Derivatives of Triplicnyl- 
methane. Synthesis by 
means of Benzyl Deriva¬ 
tives. 

I.— Acid Magenta, 1877. 
Sulplionic Acids of tlio 
Rosanilino Group. 




II. Curo. Eng. Pnt. 3731, 
Oetobor8,1877. 

Had. Anllin- u. Soda-Fab. 
Gor. Put. 209C, Dee. 10, 
1877. 

II. Caro. U.S. Pats. 201,797, 
201,793, and 250,201. 


II. -Henzaldehydf.Green President’s Address. This 
(VicTOitiA Green). Journ. Iv. |7). 130. 

Mnnufucturo of Bcnzaldc- Bcr. 1879. P. <90 (lines 3-11). 
hyde. 1878. 


III.—SuiiSTiTUTiox Dbhi- Direct Chlorination of Ilcn- 
vatives of Rcnznldchydc zaldcliyde. Bcr. 1881, p. 

and Benzuldchyde Green. 732. 


Ex. Special Details of Exhibits, 

No. ETC, 




Trlch 1 orbcnzal dohy d c 
Green. Gor. Pal. 23,827. 
Chlorbenzuldchydcs, Dr. 

MUllcr. Ger. Put. 30.329. 
Paranilrohonzaldcliydo 
condensations. O. Fischer. 
Ger. Pnt. 10,707, 10,700. 
Pnrani trobon zaldehydo 
from Paranllroclnnninic 
Acid. A. Daoycr. Ger.. 
Pat. 15,713. 


Dlchlorbcnzaldchydo Green. 
1880. 

Paninltrobenzaldoliyde, 

1881. 

Acid Violet, Oil, 1883 (Sul- 
phonnted Benzyl-methyl 
Purple). 


IV.— Spkcimknb of Basic 
Benzyl Deiiivatives. 


V.— Specimens Illustrating This Journ. Iv. (7], 131. 
Researches on Constitu- Bosolic Acid. Caro nnd 



tlonof Rosanilino. 


Wanklyn. Chan. News. 
1800. vol. xlv. p. 37. 

- II. Curo. Phil May. 

ISCfl. 125. 

-Caro and Graehc. An- 

stolen, 179, 181. 

- Bcr. 1878, 1110. 

Dioxt/benzo phenolic. Caro 
and Oraoho. Bcr. 1878, 
1318. 

Triphcnylmclhane. E. nnd 
O. Fischer. Annulcn, 194, 
212 . 


SECOND GROUP. 

Synthesis of the Bosa n ilinc 
scries by means of Carbon 
Oxyc/iloride (Phosgene). 

I.—Piioduction of colour¬ 
ing mattora by the direct 
action of Phosgenoon ter¬ 
tiary nrouiutlc amines in 
presenco of condensing 
agents. 


II.— Piioduction of Eouco- 
buses of tlio Rosanilino 
sorlos, by condensation of 
llydrol-basos with aro¬ 
matic amines. 



HI.—PhODUCTlONofeolour- I President’s Address. 


matters by tlio condensa¬ 
tion of lmlogon deriva¬ 
tives of Tolrumuthyldl- 
amldohciizophenone and 
analogous Kotono buses 
with secondary und tor- 
tlury aromutle umiuos, 
18S3, 


Journ. iv. 17], 132. 



Uonzyl-diphcnylamlnc. 

Bonzylidcne-uiillinc. 

Partin itrobenzyl-ani 11 no. 
Parunitrobenzylldcno - uni- 
lino. 

Dlbenzyl-nnlllnc. 



Bad. Anllin- u. Soda-Fab. 
Ger. Put.20,010. Aug. 1883; 
and Gor. Pat. 29.013. 
Johnson, from If. Caro. 
Eng. Puts. 1123, Sept. 1883, 
11.030, 1881. 

II. Curo and A. Korn. U.S. 
Put. 290,850. 


Bad. Anllin- u. Soda-Fab. 

Gor. Pat. 27,032, Oct. 1883. 
Johnson, from A. Kern. 

Eng, Put. 5150. Nov. 1833. 
A. ICorn. U.S. Pats, 290,801, 
290,802, and 290,893. 


Bad, Anllin- u. Soda-Fab. 
Gor. Puts. 27,789, and 
211.902. 

Johnson, from II. Cnro. 
Eng. Pats. 1850,5038,11,159, 
1881. 

A. Kern. U.S. Pots. 297,113, 
207,111, 297,416. 

A. Korn and 11. Curo. U.S. 
Put. 297,110, 


Crystallised Methyl Purple, 
llloxumclhyl-narnrosanlllno 

Hydrochloride). 

Products resulting from 
the direct action of Phos¬ 
gene on Tertiary Amines. 
Diethylparu-amldohcnzoato 
Paru-umldo of Sodium, 
Dimclhylumido - alpha - na¬ 
phthoic Acid. 

llexu- methyl • trlumldo-dl- 
henzoyl-henzono. 


39. lloxumothyl - pnrnrosunillno 
Sulphate, 1883. 


Victoria BIuo 11, 1881 (Con- 
dunsatlon-producLof totru- 
mothyldlumido-bonzophu- 
iiono with ulpIm-Phunyl- 
naplithylamlnu). 

Victoria Blue, Ht (Condon- 
sallou-produet of Totru- 
methyldiiimfdo-benzophu- 
none with Mothylphonyl- 
alpha - naphthylumlno, 
oto., oto,). 
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Gnout* OF SUIlSTANCEfl 
Represented, with other 

SUBDIVISIONS. 


IV.—AU HAM I x E8—Cond on - 
Button products of ICotono 
buses with Ainmoiiia and 
primary aromatic amines. 
lbSJ. 


Till III) GltOUP. 
Phthalcins. 

I.—Kosink, 1874.—Manufac¬ 
ture of Resorcinol and 
Phthalio Anhydride. 


II.-CCKRULV.1N S. 


Literature. 


President's Address. This Rad. Anilln- u. Soda-Fnb, 



Journ. iv. [7 


A. Rncycr. Ihr. 1875,1IG. 
A. JJaoycr. Annalcn, 187G, 
183 3S. 

Tills journ. iv. [7], 131. 


This Journ. iv. (7], 131. 

Huey or. Jltr. tor 1871. 
Schultz. Chemic ties Stein- 
kohlcnthcera. 1002,1003. 


Cl or. l'ut. 20,000, March, 
1881. 

Johnson, from II. Caro. 

Hug. Pttt8.5512.5711 (1881). 
II. Curo ami A. ICern. U.S. 
Pal. 301.S02. 


Special Details or Exiiidits, 
etc. 


An rain 1 no. Commercial 
product, 1881. 

Tclrniiiulhyldiamldo-bcuzo- 

phcuonc. 


(Jicrulehi. Commercial In 
1878. 

C'uinilcin S, 1S81 (Cmrnleln 
Sodium lllsulphilo Com- 
poumll. 


III.— Spkcimknb Illustrat¬ 
ing Researches on Plitliu- 
loins, and iholr con version 
into Anthruccuo Deriva¬ 
tives. 


FOURTH GROUP. ... . .. . 

Anthracene, Phcnnnthrene, This Journ. II. 213 lo 227 1 ^ 18 .' Ul * ' ,LL ‘ )B ’ 

Ciu'onioi,. Acridine, and Uraobo and IJultorinunn. Grnebo nnd l.fobonnann. 
their Henvatiecu. ji c r. for 1803. Ill, iol; Her. U.S. Put. 25,1115. 


A. llacycr. Annalcn, 183,1; 
202. 30. 

llacycr and Caro. Her. for 
1871, INK); Her. tor 1875, 
152. 


Tills Journ. Iv. 7, 131, 132. Graobo nnd l.lcbormnnn. 


Kng. Put. 3S50, Due. 18. 
18118. 


their JJcrivatteca. 

Manufacture of Artificial 
Alizarin. 

I.—GiiAKiin anti I.ntitkit- 


Hcr. for 1808. 10, 101; Her. 
for 1809. II; Annalcn, 
Snppl. 7, 257, and vol. 
160. 121; Monit. Scient. 
1870. 


Mann's Orlglnul Process. u r . Perkin. Journ. Chem. 
1803. Soc. 1880, 551. 


II_U.VhO, CitAEnK and Ciiro. Graobo and I.iober- Caro. Gruebo anil l.lcbcr 


inunn. Her. for 1870. 350. 
Gruebo mid i.iobeniiaiiii. 
Annalcn. ICO, 130; Monit. 
Scient. 1870. 

Schuiick mid Itoomcr. Her. 
1870. (131. 

Perkin. Journ. Soc. Arts, 
-May 30. 1870. 


Her. for 1877, 17G0. 

Her. tor 1870, 1003. 

Monit. Scient. 1870, 121 
(Graobo and Lleberiiiuun). 
Annalcn. 1880. 201, 353. 
President's Address. This 
Journ. Iv. [71, 133. 


President’s Address, This 
Journ. (v. 133. 

C. Gruebo. Her. 1870, 1110. 
II. llrunek, Uruebo. Her. 

1878, 522 and 1UIU. 

C. Gracho. Annalcn, 1SS0, 
201, 333. 

11. Urimck ami C. Gruebo, 
Her. 1882,1783. 


V.— Spkcimknh Illustrating rhenanthrcnc. Graobo and 
resenrclies on constituents Glaser, Her. 1872,801 ami 
of crude Antliruuouo. 


hi mi Kli.MANN'a Process, 
1800. 


IIL—Alizakin-Okanok, 
1870. 


IV.—Ai.izaiiin-11i.uii, 
1878. 


iiiuiin. Kng. Pat. 1030, 
June 25, 1800. U.S. l*nt. 
153,530. 


Johnson, from 11. Caro. 
Kng. Put. 1220, -March 22, 
1870. 

II. Caro. U.S. Put. 180,032, 
Junuury 0, 1877. 


Had. Anilln- u. Soda-Fab. 
Gor. Pat. 17,005, August 
11,1881. 

Johnson (from H.A.S.F.). 
Kng. Put. 3003, August 18, 
1881. 

11. liriinck. U.S. Pats. 
253,530, 258,531, und 271,081. 


008 . 

HinhenylenctilycolliaAcid. 
(11. Caro), Prluilluenilor, 
Her. 1877. 120 ami 531. 
Carbasol. Uraube and 
Ulasor, Annalcn, 103, 313. 
H hen i/l n aphthylcarbuzol. 

(llrunek) Uraube, Her. 1870. 
Acridine. Uraube ami Caro, 
Annalcn, 158, 205; Her. 
1880, 00. 

Chryaanilinc. O. KIschor 
anil Koornor, Her. 1881, 

J'henylacriiltne, A. llorn- 
thson. ller. 1883, 1800. 


Phtlmloplicnonc (Dlphcnyl- 
plitlialein). 

Phcnoiplithalcln (Dloxydt- 
plienylplilhnlido). 

Phcnolplillialldehi (Dloxy- 
plicnyl-oxaiHlirunol), 
Group IV. 

Krvthro -oxyanthrnnuiiione. 
iFrom Phciiolphtiiulehil, 
Group IV. 

Quinlzariuo. (From Pnra- 
chlorophcnol), Group IV. 



Alizarin Uluo S. Cominer- 
clal Product, ISS1. 



Phonnntlirono. 
Phoimiitliroiieeuliioiio. 
Iliphciiylouo-glyculltc Acid. 
Dipliciiylunu-kutoiic. 
Dlphenlo Acid. 

Carbazol, 

Nltrosoearbazbl. 

Phciiylimpluhylcarbazol. 

Acrldlno llydrochlorldo. 
Phoiiyl-uurldliio (Group V.). 
Dlamldo • phenyl - acridine 
(Chrysanllhio), 
ClirysunlUnu Nlirato. 
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Grouts or Suihtaxces 
R rrr.osr.NTrD, with other 
SCllM VISIONS. 


FIFTH GROUP. 
Quinoline. 

I.—SlUtAUl'S Synthesis Of 
Quinollno uml its Deriva¬ 
tives, 1851. 


II.—Derivatives of Quino- 
lino allied to thu Itusnni- 
lIno,artlllel/il Alizarin ami 
Indigo groups. 



Artificial Quinoline. 
Skrmip. Mountain Chcm. 
February, 1851. 
OxuquinoUnca. Skrmip. 
Her. ISS2, SIC. 

Aniaidinea. llrunck. Zeita. 
fur diem. 1SG7, 205. 


SIXTH a ROUP. 
Artificial Indigo. 

I.— Ci.v.vajjio Acid, 18S0. 


II—SrNTilKSisof Artificial llr. Perkin. TlilsJoum.lv,' 
Indigo from Derivatives |7), 135. 
of O-iiitroclnnuruic Acid, Letter from Haeyer to lios- 


Patents. 

Ex. 

No. 

.Stecial Details or Exhibits, 
etc. 


129. 

131. 

137. 

Artificial Qninolino Tar¬ 
trate. 

Thnllino Sulphate (Pnra- 
111 ethoxy hyilroiiuinollnu 

Sulphate). 

Thulllnc (Base). 

Bad. Aniliii- u. Soda-Fab. 
(Skriiun). Ger. Pats. 

11.970. February 10, 1881; 
28.321, November, 1883; 
30.12d. June, 1SSI. Kng. 
Put. 078, February 10,1881,. 
Skrnup. U.S. Pats. 237,917, 
237.018,211,738,295.825.1111(1 

308,280. 



133. 

87. 

113. 

139. 

111. 

119. 

Quinoline Green. Second 
Group. III. 

All/urln Itluo S. and SallH. 

Fourth Group, IV. 
Anthraquiuoliiio. Fourth 
(iron 11. IV. 

Group Four. V. (sco above). 
Moiiochlorri 11] noli lie. Sixth 
Group, J V. 

Oxycarbostyril. 

Had. Anilln- 11. Soda-Fab. 

Ger. Put. 17.107, Aug. 1880. 
Johnson, from H. Caro. 
Kng. Pat. 3330, Aug. 17. 
1SS0. 

113. 

HU. 

llonzylidene Bichloride. 
Citmumic Acid. 


coc. Tills Jaiirn. 1852.17. 
A. Uucyer. Her. 1880,2251. 


III.— SYNTUKSlBof Artificial A. Haoycr and Drcwson. 
Indigo by eondeiisalion of Her. 1852, 2850. 
O-iillrobcnzaldeliydo and 
Its Derivatives with Ace¬ 
tone, 1882. 


Gor. l>nt. 11,558. March. 18S0. 
Johnson,fromllnoyer. Kng. 
Pals. 1177 and 1771, March 
18,18S0; and 100. Feb. 1881. 
A. Haoycr. U.S. Pals. 

228,300, 233.1C0, and 233,158. 
llueycr and Caro. (Printing 
ivitli Sodium Xunthato.) 
U.S. l'ut. 210,SCO. 


Bod. Anilln- u. Soda-Fab. 
Uer. Pat. 19.703, Fob. 21, 
1882. 

Johnson, from tho H.A.S.F. 
Kng. Pat. 12CC, Mureh 1C, 
1882. 

Daoycr and Drcwson. U.S. 
Pals. 257,813, 257.811, and 
257,815. 

Clilorindiiio, H.A.S.F. Ger. 

Pat. 32,233, March 28,1881. 
Clilorobcnznldehyde. II. 
MIDIor. Ger. Put. 30,321), 
June, 1883. 



O-nltrobcitzylchlorlilc. 
Cl-nltrobciiEuldeliydc. 
Jf-muthyl Indigo. (From 
G-nltro-m-xylylaldehyde.) 
Dlehlorbenzaldehydo, 

Group 1. 

O-nltrodlcliiorbeiiznlduhydc, 

Tetraclilor-iiidlgo. 


IV.-Spkci.mk.vs illustrat- I A -}&' - 251; 
iie1alIndigo ChC8 0 “ ^ Frlcdiae, 1 .d'er. S j7enT8S2,332. 


SEVENTH GROUP. 
Methylene Jllue, 1877. 

I — Production of Mothy- 
•Icno Blue from NUroso-, 
Nltro-, A/.oxy-, A zo-, and 
Amldo Derivatives of Dl- 
mothylanlllno. 

Nitroa odimethylaniline. 
Haeyer mid Cure. Her. 
1871,809 am! 903. 

Methylene HI lie. Burntlisen, 
Her. 1883, 1025. 

II.— Sy.VTliKSls of Lauth's 
Violet, 1883. 

Hcrntliscn. Her. 1883, 1025 
and 2890; also 1881, Oil, 
2851, 2857, 2800. 

EIGHTH GROUP. 
Acabcnccnc and ita 
JJerieutieea, 

I.—PALATl.VK OllANUK, 
1809. 

Manufacture of Azobonzcno 
and Uonzldoiiu. 

Schultz. Chcm» den Slctn- 
hohlcnthccva, p. 7711. 
Fchlinu’a N. JIandwurtcrb. 
voi. ill. ryi. 



II. Caro. Kng. Pat. 3751, 
Oct. 9. 1877. 

11.A.S.F. Ger. Pat. 1880, 
Dec. 15, 1877. 

11. C'uro, U.S. Put. 201,790. 


H.A.S.F, (Ilcrnthscn). Ger, 170 
Pat. 25,150, May, 1883. \-o 

Ucrnihseu. U.S. Pats, 
280,520 and 280,627, I77, 



Thlodiiilicnyhimlno. 
Alpha-Dfiiltro Derivative of 
Tlilodiphimyliuuliie. 

Lnu Hi’s Violet. (Amldo- 
imlilo Dcrlvalivo of TI1I0- 
dlnlienvllmidu.) 
Meiliyl-lhlodl|ihenyliimlno. 


Palallne Orango (Commer¬ 
cial Product). Amnio, 
ilium Salt of Tolruiiitro- 
y-dlidienol. 
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Groups op Siwstaxckh 
I lKl'IirHKXTEII, WITH OTHER 

Buiimvi.uosh. 


II. — Amido Df.uivativks Chrysoidinc. Her. 1877, 388. 
OK AZOUICNZENE. Fust 
yellow. 



III.— IXDUI.INS. 
By-products of tlio Ill till 1 i n- 


IV.—SAKRANINB. 


NINTH GItOUP. 
H'uphlhol Derivatives. 
I.-N.ifimtoi, Ygm.ow S., 


Folding's jV. Jfnnrtwiirtcrb, 
vol. ill. 791 (“ lndullno "). 



Schultz. Chem. dcs Stein- 
kohlcnthecrs, 1019. 

Her. Ii89, 1 U 0 . 


I-autarbacli. Her. 18SI. 2023. B.A.S.F. Cor. Put. 10,785, 
Cl ruche. Her. 1SS5, 112G. lice. 28. 1879. 

Johnson from II. Caro. Eng. 

Fill. 5305. Dec. 29. 1879. 

II. Caro. U.S. Pat. 225,108. 


K\\ Special Details or Exhidith, 
No. ETC. 


1 «G Fnst Yellow (Sodium Ami- 
doRzohenzeno Sulpha- 
mito), 1878. 

137 llcliiiiitliln (Sodium 1)1- 
lnetliylumldouzohcnzcno 
Suliilionnte), 1877. 
jao Chrysoidlno (Diumldonzo- 
henzeno Hydrochloride), 
1875. 


Indtilln from Azoboiizenc. 

(Commercial Product.) 
Sodium ludullu Sulphomitc. 
(Commercial Product.) 

By-Products of the Indulin 
Process. 
Azophculu. 

Fluoriudlu. 

Culeluui Fluoriudlu Sulpho- 
mile. 


183 Paranltrantllno. 
iku‘ Pnruplicnylonedlnmine Ily-' 
drochlorldc. 

185 Phenosafmnln. 


2 P> Alphunaphthol. 

pjijl Alphuuui>hthol - potassium 
Trlsulphonate. 

103 Uinltro-ulphn-imphthol mo- 
uosulphoiilc Acid. 

137 Nuphthol Yellow S. (l’otus- 
sium Suit of Dinitro-ulpha- 
nuphthol Sulphonlc Acid). 

Commercial Product. 

030 1)1 - Imldo - alpha - nuphthol 

iMonosulphonlc Acid. 


II.— Conversion of Naph- 
llialHliitaN'iiplithylninlncs 
hy the action uf ammonia 
and amines. 

Manufucturo of llctn-Naph- 
thylnmluo, 1879. 


HI, — Azo-cot.ouns pro¬ 
duced hy comhiuutlou of 
liota-Naphthol and its sul- 
phonic acids with thu 
diazo - compounds of 
ainiilo-azohonzone ami its 
hoinologucB. 


Phcnylnaphi 
Phcnylnaphi 
Her. 1879. 2 
Gruoho. Her. 1880,1819. 


B.A.S.F. (11. Caro). Gcr. 

Pat. 11.912, Fob. 1 SSO. 
ll.A.S.F. (C. Glaser). Gor. 
Pul. 20,790, Nov. 1S81. 



Ace-colours from the Diazo F< Kooliler. U.S. Pals, 
Compound of Amtdoaco- I 221,927and „I,A.b. 

Scliunckc. U.S. Pal. 219,221. 


Compound of Amtdoaco- 
benzene. H. Caro and C. 
Schraubu. Her. 1817, 2250; 
and 1880, 803. 


Fast Scarlet (Combination 
of Diazo uzo-hcnzeuo Sul- 
plionlu Acid with beta- 
Napbthol), 1878. 

Archil lied (Combination of 
Diazo • azo - xyleno with 
heta-naphthol Disulpho- 
nlc Aelu), 1880. 


IV.— Azo - eoi.ouits pro¬ 
duced by combination of 
Dutu-Nuphlliol and its aul- 
phonte acids with thu 
dlazo-compounds of O- 
anisldlnu, its sulplioulu 
acids and homologous, 
1878. 



V.—Azo cot.ouits by com¬ 
bining Naphthols and 
tholr salphonle acids with 
thu dlazocompouuds of 
Alpha - Nuphthylamlnu 
amt Its sulnhomo uolds 
(Oxy-azonaphlhuluuo sul- 
phonic acids, 1877). 


(“Fast ltcd.") 


U.A.S.F. Gcr. Put. 12,151, 
Jan. 1S79. 

J. i’.Uricss. Eng. Pal. 1729, 
Nov. 20, 1878. 

J, P. Urlcss. U.S. Puls. 
213,593 and 213,501. 

229. 

218. 

209. 

219. 

000 


209. 

B.A.S.F. Gcr. Pat. 5111, 

211 . 

March 12, 1878. 

223. 

Johusou.froinll.Caro, Eng. 

215. 

Pat. 789, Feb. 25.1878. 


11. Caro. U.S. Pul. 201,799. 

230. 


221 


213. 


2 U. 


O-nlt ranlsol Calcium Sul- 
plionate. 

O-anlsIdlno Calcium Sul- 
pbonatc. 

Anisol lted (from O-nnlsi- 
dlno and beta-Na]dithol 
monosulphonio Acid). 

Anisol Hod (from No. 218, 
nbovo, and beta-Naphthol 
tnonosulphonic Add). 

Ethyl O-amldo-ci'esylatc. 

Crcsol lied (from 222 and 
beta - Nuphthol- dlsulpho 


Calcium Napiithionuto. 

Fast Drown (from No. 223 
and alpha-Nuphthol). 

Fust ltcil (from No. 223 and 
bota-Naphthol). 

Fast lied (from C16vo's bota- 
Nitrouaphtlmluno sulpho- 
nio Ac 
llial). 

Fast ltod C. (from 211 and 
alpha-Nuphthol luonosul 
phonic Acid). 

Fast lted 1). (from 223 and 
butu-Nuphthol Dlsulpho 


(To be Continued,) 
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Journal anQ patent Litctattttc. 


I.—GENERAL PLANT, APPARATUS, AND 
MACHINERY. 

On the Construction of Chimneys. Ij. llnmdohr. Clicm. 

Zeit. 9, '90.'!. 

The author rccoiutncmls the construction of chimneys 
with equal inside width from the base to the top. There 
are two ways of building such chimneys—viz. (1) dressing 
the bricks in nearly every course of the brickwork, 
which plan involves a great deal of troublesome work 
and waste of material, and is therefore not advisable; 
or (2) building tho chimney in several steps, and giving 
the top end of each step the normal width intended. 
The height of these steps should not exceed 5'5 metres. 
As regards tho calculation for the inside width of tho 
chimney, it is essential that its narrowest section be 
nearly equal to the sum of the air spaces left between the 
iire-bars. This width must even be increased for low 
chimneys, whereas it may be a little diminished for high 
ones, l’or small boilers or furnaces, the chimney need 
not be higher than lGm. ; for large furnaces a height of 
Dorn, is sullicicnt, if the chimney be not fur from the lire; 
hut if the distance be considerable the height must lie 
increased to 00—00m., whereas the width may he 
diminished tofrom 2 tnjof the calculated width. The lines 
leading to the chimney should at least be as wide as tho 
sum of the air spaces between the bars. For tho base 
well-burnt bricks are better than quarry stones. The 
cap has an inclination of .‘10° to the outside. The thick¬ 
ness of the brick work at the top should in no case be 
less than 20cm.—S. II. 


A New Syphon. Client. Zeit. 9, 007. 

IIode and Wimpf have designed a new kind of syphon, 
which is of great use for syphoning oil' acid, caustic or 
poisonous liquids. Its special feature is duo to the tact 
that it is not sot by suction, but by blowing so that the 
liquid to be syphoned oil' can never get into tho mouth. 
Fig. 1 represents tho construction. The tube 1) is sur¬ 
rounded by a wider one C, closed at the top, and provided 



with a bn 11 valve II at tho end K. On putting tho apna- 
rutuH into a liquid tho ball valve is raised, and the tubes 
0 and D uro filled to tho height of the surrounding liquor. 
If now air ho blown into tho tube II, tho valve is closed, 
and tho liquid being driven from 0 into D and F sets tho 


syphon to work. Tho blowing is then discontinued and 
II closed. If it ho desired to interrupt tho How, it is 
only necessary to blow ngain a liltlostrongcr through II. 
The valve 11 is now pressed into its seat, and no honor 
being able to enter the syphon, it empties itself. Tho 
syphon need never bo removed from tho liquid, either at 
the start or at tho end. C. Gerhard, of Honn, nnd tho 
Miiiicheborg Pottery, are prepared to supply tho syphon 
to tho trade. It can be made of glass, earthenware, 
ebonite, imliarubbcr, and metal. It is also intended to 
lit Wo 11 1 IPs bottles with this syphoning arrangement, as 
shown iu Fig. 2, for drawing oil' acids in tho course of 
the manufacture.—S. II. 


Improved Anti-incrustation Composition for Steam 
Boilers. A. M. Clark. From Van Jlucrlo & Co. 
Kng. Pat. 11,51S, August 21, 1 SSI. 

The composition consists of silicate of soda or potash, 
with or without the addition of alkali iu any form. 

— II. .1. 


H—FUEL, GAS, AND LIGHT. 

Improvements in Coke-Ovens. Ding], l’olyt. J. 256, 239. 
Saciisi: (Cer. Pat. Add. 30, 021,. lone IS, 1SSI) now gives 
his hoiizo'ital coke-oven a rectangular cross section 



throughout, the wallsnreperpendicular,mid the top is not 
built vaulted, but consists of plates of iron lined with 
refractory clay laid upon tho upright walls. Spaces 



between the walls and plates, or between contiguous 
plates, nre luted with clay. The advantages of this new 
system nre, that immediately after the introduction of 



the clinrgc it can bo stamped down, nnd also that any 
part of the oven may bo made accessible from above, 
either during work or rest. 



Tho arrangement adopted by LUrmnnn (Ger. Pat. 
2!),f>57, June 11, 1SS-1, Add. to 18,01):)) for compressing 
coal in coking it in horizontal ovens, is illustrated in 
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Figs. 1, 2, and 3. As shown in Figs. 1 and 2, the roof is 
made somewhat higher in part to allow free passage for 
the gases evolved. The compression is obtained by 
menus of nil. The arrangement shown in Fig. 3 is 


may be either fixed or movable. In the latter case the 
size of the gns passage is regulated by the distanco to 
which oj) is inserted. 

To increase the yield of by-products from the distilia- 









wrzz. 








•Pit v r?} r 




adopted when it is desirable not to make any alteration tion gases of coke-ovons, ISrnnck covers the material 
in tno roof, A passage for tlio gascB is maintained or under treatment with a layer of small coko, unio, or tne 
obtained by means of tho iron arrangement op, which like, and also makes an audition of luuo to iJio charge to 
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increase) the yield of ammonia (Ger. Pat. Add. 29,018, 
Dec. 21, 1883). The arrangement of the oven is shown 
in Fig. 4. 

In order to increase the durability of coke-ovens with 
horizontal g.as canals, Ilrzczowski {Ger. Pat. 23.22S, 
March 12, 1SS4) collects the gases at two different points 
in the upper part of the chamber, and by thus dividing 
the stream of gas is enabled to reduce the sectional area 
of the gas passages. Figs, 5 and 0 are sectional views, 
Fig. 7 is the plan of the arrangement and construction. 
The distillation gases pass from the chambers a through 
horizontal channels c at each end of the upper part of the 
chambers, into the channels k, k, disposed horizontally 
one above the other. Abovo the gas channels are air 
passages v, connected with the outer air by the tubes r. 
Air is supplied by means of r v into the gas passages k 
and /.'i, the draught caused by the chimney in connection 
with the main gas canal k being finite sufficient to pro¬ 
duce the in-current of air. The distillation gases nre 
thus inflamed os soou as they pass from a. Ity the par¬ 
tition wall 7)i being built from above, and not extending 
the whole depth of the gas passages, the necessity for a 
double main is obviated. 


beneath the cover of the chamber or near the fire door at 
the lowest part of the hearth.—W, D. B. 


Report of Experiments in the Koniq Coal Mine, on the 
action of Shotfiring on Coal-dust and Firedamp, 
Chem. Zeit. 9. 841. 

The experiments have, so far, had the following practical 
results :—(1.) In the presence of coal-dust, which occurs 
in mines in the neighbourhood of the concussion, the 
normal llame length of a shot is always more or less ex¬ 
tended. (2) u. In the complete nbscnco of liredamp the 
length of the llame is a limited one, and does not exceed, 
however far the dust extends, G to 15 metres, for most kinds 
of dust, provided that clay is used, and the walls of the boro 
donotgivcotrgas with the explosion; 9to21 metres, if coal- 
dust is used ns covering, or the walls of the bore, with 
the action of the blast, give off dust and gas. 6. There 
arc also certain kinds of coal-dust which arc ignited by 
shot-firing, and when once ignited hum on and give not 
only llame of great length, but also the phenomena of an 
explosion, when no liredamp is actually present. (3) a. 
By the presence of small quantities of liredamp all the 



In Bauer’s upright coke-oven, illustrated by Figs, 8, 9, 
10 (Ger. l’at. 28,530, February 2G, 18S4), the distillation 
products proceeding from the coking chamber JC proceed 
through a double series of slits near the bottom of the 
chamber into the passage S, and there meet air which 
enters at a, and is warmed before mixing with the 
distillation gases in S. The mixed air and gas in a state 
of combustion iH drawn from the lower purl of S through 
the channel z into the passage G beneath the hearth of 
the chamber, proceeds through tho vertical portion of G 
upwards, and at tho top, just beneath the cover of tho 
chamber, mixes with air introduced in regulated amount 
at L, and heated by passing through tho horizontal 
passa "0 n, downwards into and thenco into the 
upright passages n situate between tho gas passages G 
mentioned abovo. At tho top of ji, are slits through 
which tho hot air passes into /;, there to meet tho stream 
of burning gases from G. Near this point a small 
number of slits in tho wall of K allow a further amount 
of the distillation gas to mix with tho gases from G, and 
tho hot air from c; tho direction now taken by tho 
current is shown by the arrows. Tho draught is regu¬ 
lated by registers r at tho entry into tho outlet A, and 
further by tho chimney register It. Tho gases may bo 
collected to bo worked tor tar and ammonia, either just 


effects of combustion arc intensified ; nevertheless those 
kinds of coal-dust which alone givo Humes of a limited 
length, produce with firedamp up to 3 per cent, only a 
moderate lengthening of the flame, but not by any 
means an expansion throughout the length of the dust 
present. 0. If, however, the percentage of firedamp is 4 
per cent, or more, these kinds of dust givo an unlimited 
transfer of flame, which otherwise would not be the case, 
c. Those kinds of dust, which of themselves conduct tho 
flame unlimitedly,givo with less than 3 per cent, of gas, real 
explosions. (4.) Ity means of coal-dust isolated regions 
containing liredamp oven at great distances may become 
connected with the scono of tho shot-firing, and will 
produce an explosion, even though no fire-damp hus been 
originally present at that spot.—J. 1). C. 


The Caseous Products of the Combustion of Coal. A. 

Scheurcr-Kestncr. Bull. Mulhousc, 1885, 328. 

Tilts is a roply to the criticisms of F. Fischer contained 
in a recent article ( Polyt. J. 251, 323). Tho author 
rcuHKorts tho stutemouts made by him in 1808, in 
regard to tho trustworthiness of analyses of these pro¬ 
ducts after having been collected over water, as repre¬ 
senting tho uctuni result of the combustion of the coal. 
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In regard.to tho influence of the supply of air upon the 
combustion, the author corrects certain misrepresenta¬ 
tions, by restating his former conclusions, that to obtain 
the maximum effect from a coal, about one-third of the 
air supplied should remain unused.—C. F. C. 


On the Reduction of Carbon Dioxide to Carbon 

Monoxide, by means of Carbon. A. Naumnnn and C. 

1’istor. Her. 18, 1G47-1G57. 

WATKR-GAS, which is formed by passing steam over in¬ 
candescent coal, does not only contain carbon mouoxido 
and hydrogen, but also carbon dioxide, often in very 
considerable quantities. The reaction expressed by tho 
equation, ll 2 U + C = CO + H 2 is, pn fact, only a desirable 
maximum which can never be fully attained. Tho 
authors attempted to find out how far the completeness 
of the reaction depends on the temperature. For this 
purpose a combustion-tube filled with purified charcoal 
was heated in a combustion furnace while dry and pure 
carbon dioxide was passing through it. For measuring 
the temperature a number of small glass tubes filled with 
salts or metal wires of known fusing point was uniformly 
divided amongst the charcoal in the combustion-tube, 
and according as one salt was fused at the end of an 
operation and allot her was not fused, the temperature was 
considered to lio between these limits. The analysis of 
the gas which escaped at the end of the tube was per¬ 
formed according to lSuuscn’s method. Thu results of 
the experiments will be seen from the following tahlo 


Obtaining Sulphur from Furnace Gases. Emil Hiinisch 
and Max Schroedcr, Nonmlihl-Hambom, Prussia. 
Eng. Pat. 0404, May 20, 1885. 

The sulphur dioxide, after separation from the accom¬ 
panying gases, by absorption in a water-tower with 
subsequent boiling of the aqueous solution, is led first 
through a vertical cylinder containing carbonaceous 
material, heated externally by producer gas, whence a 
mixture of sulphur vapour and unchanged sulphur 
dioxido with the oxides, sulphide, and oxy-sulphido of 
carbon is obtained. This mixture is then passed through 
nil externally heated cylinder, filled loosely with fire¬ 
brick; here a mutual reaction occurs resulting in sulphur 
(in tho gaseous state) and carbon dioxide— 

S0 9 + C = S + C0,. 

Carbon monoxido may be substituted for carbon— 
SO a +2CO=S + 2CO,. 

To effect tho reaction with this gas half of the carbon 
dioxide produced in the reaction is returned and passed 
through the first cylinder, where it becomes converted 
into the mon-oxide, afterwards meeting with tho 
sulphur dioxide which, in this case, is introduced into 
tho channel between the two cylinders, the reaction 
taking place solely in the second of theso. The sulphur 
vapour is condensed and collected iu suitable chambers. 

_ —\V. G. M. 

On Explosions caused b>/ Dust. C. Knglor. Cheru. 
Inti. 8 , 171. 

Owing to repeated explosions in the lamp-black works 
of tho Pluck Forest, the author investigated tho causes of 


No. of 
Experiment. 

Length of layor of 
Charcoal. 

Temperaturo. 

Insido diameter of 
Combustion-tube. 

Number of gas-bubblo* 
per second. 

Percentage of CO in 
tho gas after passing 
incandescent coal. 

i 

GGcin. 

Less than SOI* C. 

15mm. 

From 2 to 3 

Nonu 

i 

GGcrn. 

lJctwoan 530" and 585‘ C. 

15mm. 

„ 2 to 3 

Traco 

3 

00cm. 

„ 530' and G02' C. 

15mm. 

„ 2 to 3 

U0K 

4 

10cm. 

C02'C. 

15inm. 

„ 2 to 3 

None 

5 

10cm. 

Bctwocn G3P and 703’ C. 

15mm. 

„ 2 to 3 

Traco 

G 

30cm. 

Leas than 814' C. 

8mm. 

j I'D 

( 90oc. In lGmin. 

my. 

7 

21cm. 

Uotwcen 801' and 951' C. 

8mm. 

f 17 

(lOOcc.in lOrnln. 

58'3 

8 

10cm. 

„ 951'and 1054’C. 

8mm. 

( 1'2 
) 135co. in 18mln. 

94'2 

9 

57om. 

„ 801'ond 951’C. 

8mm. 

( 3'0 

1150cc. iu 8mln. 

DO'7 

10 

2cm. 

, ., 1035' nnd 1100' C. 

5mm. 

r SO 

\ 70cc. In 4mln. 

1ST 

11 

( 4cm. C + 8cin. Cu ) 

4 +4cm. C + 8cm. ) 
l Cu + 2cm. C. ) 

„ 801' and 951'C. 

8mm. 

| 2*0 
i lOOcc. In Srnln. 

30*5 


-S. H. 


Heat of Combustion of Ilonchamp Coal. A. Schourcr- 
Kestner. Hull. Mulhousc, 1885, 333. 

TlIK author’s previous results on this subject have bcou 
criticised by Bunte and Stohmaun. With the view to 
end tho controversy on tho point at issue between them, 
tho author appeals to recent numerical results which 
entirely confirm tho preceding. The mean composition 
of tho coal, ash free, and dried at 110° was: C, 8909 ; 
II, 5'01); N, 1 '30; 0,4'52 percent., tho heat of combustion 
for Igrm. Dl.'iOciil. Calculating from tho composition of 
tho coal—tho calculation including a deduction for tho 
hydrogen burnt at tho expense of tho oxygen of tho coal, 
according to Dulong—tho number of calories is 8701, tho 
ditl'erouco being 3<!0, or 4'25 per cent. Tho author 
upholds therefore tho statements on this subject made by 
himself und his collaburatour, Mcuuior-Dollfus, in 1808- 
1870.—O. F. C. 


such accidents. These may be produced by igniting a 
mixture of (1) combustible gases with air; (2) fine 
particles of eoul or soot with air ; and (3) combustible 
gases and soot with air. The conditions under which 
combustible gases explode with air have been dourly de¬ 
fined by Hunson, Winkler, and Wagnor. On the second 
point the author found that a thick cloud of common 
coal soot produced in an apparatus devised for that 
purpose can neither bo ignited by a “naked" light nor 
by the induction spark of a powerful lluhmkorfF. Clouds 
of flour, sulphur, naphthalene, or colophomum iguito at 
oneo very vigorously, especially tho last with cxnlosivo 
force, soot being iu a hot stato in tho soot-clmmWg, a 
cloud of soot anil charcoal, 300° C. hot, was produced in 
tho apparatus, hut on introducing a light no transmission 
of the Hume could bo observed. It therefore appoars 
that explosive olleda are only produced by thoso sub- 
stances which on heitting give oil combustible gusos, 
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l>y heating 120 parts diuicthyianilinc, 4G5 parts aniline, 
and 920 parts of 75 percent, arsenic neid, or 123 parts 
methyl-violet, 501 parts aniline and 558 parts arsenic 
acid, at 1S9° 0., with agitation, and maintaining this 
temperature until a test becomes solid on cooling. The 
mass is boiled in water, the extract is heated with com¬ 
mon salt equal in amount to the portion treated with 
water, and the bluish-green hydrochloride is precipitated 
with common salt. Or, ISO parts dimetbylaniline, 800 
aniline hydrochloride, 555 nitro-benzenc, and 15 iron- 
filings j or, again, 205 parts methyl-violet, 582 aniline 
chlorhydrate, 555 mtro-ben/.ene, and 15 iron-filings, are 
heated very gradually to ISO’ with stirring, and main¬ 
tained at tins temperature until a cooled test becomes 
solid; the mnss is then boiled, with the addition of some 
hydrochloric acid, and the filtered extract is salted out. 
Corresponding violet and blue dyes, as in the case of 
methyl-violet by the copper chloride process, can be pre- 
parcel by oxidising dimetbylaniline in combination with 
diphcnylaininc, etc., by oxidising with copper eldorido. 
Also the action of a zinc chloride on the compound of 
mctliylphcnylnitrosnminc, withdimcthylnmincand analo¬ 
gous compounds, produces violet and blue dyes.—J. T. 


Formation of Quinones from Parmncthylated Amines. 
E. Noclting and T. Baumann. Hull. Mulhousc, 18S5, 
305. 

Tim authors find that quinoncs are formed in the oxida¬ 
tion of the naramethylated amines by chromic acid, 
provided the latter is added in sullicicnt quantity. Tim 
following are the proportions of the reagents employed 
in the authors' experiments:—Base 5, water 500, chromic 
acid 15, sulphuric acid (00° B.) 25 
Paratoluidinc gave traces only of the quinone. Meta- 
xylidinc, C c II 3 .Nlb...CH 3 .Cfl 3 (I, 2, 4), yielded toluo- 
quinone, CrtlL.O.ClL.O (1, 4) (in. p. 70’), in small 

quantity. Urt/wxylidinc (1, 3, 4) yielded a quinone, lint 
the quantity obtained (from 4grms.) was too minute for 
identification. Mcsidine, Collj.7\’ll., (Mc 3 ) (1, 2, 4, 0), 
yielded mctaxyloquimmc, C rt lf j.O.ClL.U.CHaO, 2,4,0), 
molting at 72’. The yield in this case was large, 5grms. 
of the baso giving 2grms. of the quinone. Pscudocu- 
midinc, C 0 lb. N lU(.Me.j) (1 , 2 , 4 , 5) , yielded the correspond¬ 
ing quinone. A quantity equal to 20 per cent, of the 
weight of the original base was obtained in the pure 
state (m. p. 123“) j a further quantity which remained 
dissolved in the mother-liquor was converted into the 
liydroquinonc (in. p. 210’) which was isolated (comp. 
J. Prulct. Chan. 23, 420. Isodnridinc, C 0 Il.NII a .(Me )4 
(1, 2, 3, 4, 0), under the same treatment, yielded a cumo- 
quinonc which was converted into the corresponding 
hydroquinoiio (in. p. 109") by the action of sulphurous acid 
upon the aqueous distillate from the mixed products of 
oxidation. The quinone was subsequently obtained by 
oxidising the liydroquinonc. It is liquid nt the ordinary 
temperature of the air, crystallising in yellow needles 
at ll 0 .-C. F. C. 


Some Derivatives of Pscudocumidmc. K. Noeltiug and 
T. Baumann. Bull. Mulliouuc, 1SS5, 300. 

THE authors having previously shown that a crystalline 
cmnidino is formed by tbo action of mctliyl-aleoiiol upon 
thchydroclilorate of both para-and orthoxylidinc,and that 
its constitutional formula is, therefore, C„lb.Nll. 3 .(Mc 3 ) 
(1, 3, 4, 0), have now established the identity of this base 
with that obtained by Schiipcr (Seit. Chan. 1S07, p. 12) by 
amidating pseudocymene (comp. Ilofmauii, Perl. Per. 
15, 2805). lit the course of their researches tbo authors 
liavo ]ireparcd the following derivatives :— 
Acctocumidiuc: White needlcH, soluble in alcohol, 
slightly in water, in. p. 101". Diazoamidocymcnc was 
obtained by dinzotating the base, and treating the pro-, 
duct with cumidino in acetic acid solution. It crystal¬ 
lises in transparent tables (in. p, 130"). Amidouzo- 
pseudocymene was obtained by heating the diazo product 
(20 pts.), with cumidino (40 pts.), ami cmnidino hydro- 
chlorate(13 pts.), at S0“. From the product, uftordistilling 
away tbo oxco.-s of eumidiiic, tbo amidouzo compound 
was dissolved out by means of ethor, mid prccipituted by 


hydrociiloric acid from its etliereal solution. The free 
base crystallises from its solution in alcohol, in orange- 
coloured jilatcs (in. p. 13S°). By reduction with stannous 
chloride it is converted into a mixture of eumidiiic and 
cumylcnediamine, from which the latter is easily isolated. 
It crystallises in white needles, in. p. 91®. 

An umidolctramcthylbcnzcnc was formed by heating 
the hydrochloride of eumidiiic with methyl-alcohol at 
200—300°. It was obtained us a, liquid boiling nt 
245—250°, crystallising at -10°. The hydrochloride 
crystallises in white needles, Mcsidine similarly treated 
yielded an identical nmidotctraiiielbylbcnzcnc. The 
base in question was, moreover, found to bo identical 
with that recently isolated by Hofmann (Per. 17, 
1012) from amongst 1 lie by-products of Die transforma¬ 
tion of xylidinc into cuniidmc. It is hence to be regarded 
as n derivation of isoilurcnc, and may be designated 
isodnridinc. 


CUj 


Nil, 




CH, 

CH, 


CII, 


—C. F. C. 


The Use of Poisonous Colours. Clicm. Zeit. 47, 832. 

At the meeting of the Verein zur Walming dor lutercssen 
dor Chcmischen Industrie Deutsclilanda held on April 25, 
the report of the commission appointed to consider the 
use of poisonous colouring materials was adopted. Tho 
commission defined poisonous colouring materials to lie 
all those colours or colour preparations which contain :— 
A. Antimony, arsenic, lead, chromium (with tho excep¬ 
tion of pure chromium oxide), copper, mercury, cinnabar, 
gamboge, and picric acid ; B. Barium (but not barium 
sulphate), heavy spar, cadmium, zinc, and tin. The use 
of all these for colouring foods or food stiiH's is forbidden. 
Those enumerated under section A should bo so packed 
for transit as to render the loss of any of the poisonous 
substances impossible, and, with the exception of lend 
chromate, are not to be- used for colouring toys. Tltu 
use of arsenic fur wall papers is forbidden. Wall-paints 
containing copper and arsenic are to be discontinued. 
The sale of articles coloured with poisonous materials as 
above defined is to be made illegal. The rcjiort lias been 
forwarded to the German Government.—S. K. 


Valuation of Indigos. (Abstract of a paper read before 
the Society of Dyers and Colourists.) Cli. Bawson. 
jour. Soe. Dyers and Colourists, 1SS5, 74. 

The principal colouring matter in imligo is indigotin, in 
addition to which indigo red, indigo brown, indigo 
gluten, mid mineral matters are present. The different 
shades obtained in the dye-bath are due to the indigotin 
and indigo red present; the other bodies produeingTittic 
or no cll'eet. The methods of analysis may be classed 
under the following beads 

I. By oxidation of sulphiudigotic acid, 
li. By loss on sublimation. 

III. By reduction to indigo white in an alkaliuo 
solution. 

I. Oxidation of Sulphindigotic Acid. —To obtain a 
solution of sulphindigotic licid, lgrm. of finely-powdered 
indigo is intimately mixed in a small mortar with its 
own weight of ground glass. The mixture is gradually 
and carefully added during constant stirring with a glass 
rod to 20cc. of concentrated 11,SO, (sp. gr. l’S45) con¬ 
tained in a cylindrical porcelain crucible (cap. ljoz.); 
tbo mortar is rinsed out with a littlo powdered glass, 
which is added to the contents of the crucible, and tbo 
whole is exposed in a steam-oven for u poriud of one hour 
to a temperature of 90" G. The sulphindigotic acid thus 
formed is diluted with wator and made up to a litre. 
The solution must bo filtered, in order to separate certain 
insoluble impurities, which otherwise would iutcrfoio 
with tho subsequent operations. 50cc. of tho clear sulu- 
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tion arc measured into a porcelain dish, to which nro 
added 250cc. of distilled water. To this diluted liquid a 
solution of permanganate of potash (0 - 5 grm. per litre) is 
gradually run in from a burette until the liquid, which 
at first takes a greenish tint, changes to a light yellow, 
the snlpliindigotic acid being converted by oxidation into 
A yellow body named sulphiatic acid. According to the 
equation— 

5C,lI a NOSOj + KjMn,0, +3U,SO ( = 

5C,II 1 N0 2 S0 3 + K i SU 1 + 3H,0 + 2MiiS0 4 

It would appear that indigo-red acts upon "perman¬ 
ganate’’in the same way ns indigotin, whereas indigo- 
brown is precipitated from its solution in strong 11,80, 
on diluting, and does not affect the result; but indigo- 
gluten and the mineral portion strongly decolourise 
“permanganate." As indigo-red cannot be regarded ns 
an iuipnntv, the inaccuracy in the analysis may be 
chielly ascribed to the gluten and mineral impurities. 
To eliminate this source of error, the author makes use 
of the property of sodium siilpliindigotale, being almost 
insoluble in solutions of common salt. The SOcc. of the 
filtered solution of indigo, instead of being directly 
titrated with permanganate, are mixed in a small llask 
with SOcc. of water and 32grm. of common salt. The 
liquid, which is almost saturated with the salt, is allowed 
to stand for two hours, when it is tiltered, and the pre¬ 
cipitate washed with about SOcc. of a solution of salt 
(sp. gr. 1-2). The precipitated sulphindigotatc of soda 
is dissolved in hot water, the solution is cooled, mixed 
with Ice. sulphuric acid and diluted to SOOcc. The 
liquid is then titrated with potassium permanganate as 
before. A small correction is necessary, owing to the 
slight solubility of the sodium sulnhindigotute in the 
salt solution. For OOogrm. of the indigo sample 
O OOOSgrm. must be added to the amount of indigotin 
found. 

The potassium fcrricyauido method of Allgren is 
not recommended by the author, the results obtained 
being too high. 

Hyposulphite Method.— This process, which was recom¬ 
mended by A. Muller(/1 nicrican Chemist,x. p. 128), depends 
upon the fact, that a solution uf sodium hyposulphite (not 
thiosulphate) reduces snlpliindigotic acid quantitatively 
todisuinho-leuciiuligotic acid. A tlask of lUOce. capacity 
is loosely tilled with twisted sheet zinc, which is covered 
with a solution of sodium bisulphite (sp. gr. 1 dlO). The 
flaskiscorkedandallowed to stand foralKintnn hour. The 
liquid is now decanted, and well mixed in a large llask 
or bottle with five litres of distilled water, containing in 
suspension about SOgrm. of recently-slaked lime. The 
vessel is closed to prevent access of air, and, after allow¬ 
ing insoluble matters to subside, the clear liquid is 
syphoned oil' into a convenient stone bottle, ami about 
lOOcc. of petroleum oil poured on the surface of the liquid 
to prevent oxidation. The buttle is fitteil with a cork 
with two tubes, one of which is in the form of a syphon, 
and is used to fill the burette; the other tube, which 
only just passes through the cork, is connected with a 
supply of coal-gas. A further precaution is to cover the 
bottle with a sheet of black paper. The solution may be 
standardised either by pure indigotin or by an auuno- 
niucal solution of copper sulphate, using in the latter 
case indigo-carmine as indicator. The copper solution is 
prepared by dissolving l't)04grm. (equal to lgrm. indi- 
gotm) of the crystallised salt^CuSU,..511-0, in a litre of 
water containing lOOcc. strong ammonia (sp. gr, '880); 
GOcc. of this solution are measured into a wide-mouthed 
flask capacity 200cc.) boiled to expel air and allowed to 
cool. The flask is provided with a caoutchouc stopper, 
perforated with four holes, into two of which are littctl 
two Mohr's burettes, one containing the hyposulphite 
solution, and the other the indigo-carmine. The two 
other apertures serve for the entrance and exit of a cur¬ 
rent of hydrogen or coal-gas. The burette containing 
the “ hyposulphite" is furnished with a perforated cork, 
through which passes a glass tube connected with a sup¬ 
ply of coal-gas ; and ut tbc lower extremity a glass tube 
is joined to it, which is in connection with the bottle 
filled with sodium hyposulphite, IJy this means the 


burette can be refilled without fear of oxidising the 
hyposulphite solution. The flask containing thc50cc. of 
copper sulphate is attached to the caoutchouc stopper, 
and the air is expelled by a current of coal-gas, which 
should first pass through U-tubcs containing ferrous 
hydrate. Tile solution of "hyposulphite" is now 
gradually run in until the liquid becomes nearly colour¬ 
less, when a few drops of indigo-carmine are added from 
the other burette, and, finally, a further quantity of 
hyposulphite, until the solution assumes a peculiar 
brownisil-red colour. The quantity of hyposulphite 
used to decolourise the few drops of indigo-carmine 
solution is very small, but by determining the strength 
of the two liquids the amount thus consumed can be 
easily calculated, and then deducted from the number of 
cc. of copper sulphate solution. GOcc. of copper sulphate 
are equivalent to '05 indigotin, so that supposing 25cc. of 
sodium hyposulphite have been required for the titration, 
each cc. of the hyposulphite will correspond to ’002 
indigotin. The preparation of the sulphindigotic acid 
solution is the same as that already given. The 
measured quantity to be analysed is boiled to expel nir 
and allowed to cool. The flask is then attached to the 
burettes, and after driving out tbc nir by a current of 
coal-gas, the hyposulphite solution is gradually added 
during constant agitation. The advantage of this method 
is that neither indigo-gluten, indigo-brown, nor indigo- 
red have any appreciable effect upon the estimation of 
the indigotin. The only substance which affects the 
result is iron in the ferric state ; hut it is only in the 
lower classes of indigo that iron is present to any appre¬ 
ciable extent, and in those cases it exists, or is subse¬ 
quently reduced to the ferrous state. 

II. Sublimation. —The method proposed by C. T. Lee 
{ Chcm. Hews, August 1, 1884), loc. cit. 

According to the author, great accnracy in the results 
by this method cannot be ensured. Ifc finds tlmt indigo- 
gluten, indigo-brown, and indigo-red arc all more or less 
all'ectcd by this method, and that pure indigotin leaves a 
residue occasionally amountin'; to 10 per cent. As a 
rule, inferior qualities of indigo yield results by this 
process which are too high, whilst, on the other hand, 
indigocs rich in indigotin give results undoubtedly too 
low. 

III. deduction of Indujolin in an Alkaline Solution. 
—Of nil these processes the two recommended by the 
author are that of Cmcc-Cnlvcrt, by means of ferrous 
sulphate and sodium hydrate, and that introduced by 
himself, by menus of sodium hyposulphite and lime. 
The latter, he considers, gives the best results of any 
process hitherto published. This process is as follows : 
Oiicgrammeof tinely-powdcred indigo is groundintonthin 
paste with water, and introduced into a flask with GOOcc. 
to OOOcc. of lime water. The flask is furnished with on 
indinrubber stopper, which has four perforations, in one 
of which is inserted a syphon closed by a pinch-cock, 
and in another is fixed a funnel provided with a stop¬ 
cock ; the other two apertures serve for the entrance and 
exit of a current of coal-gas. The flask is connected 
witli a supply of coal-gas, and the contents heated to 
about SO’ U. ; lOOcc. to 150cc. of a solution of sodium 
hyposulphite are now introduced by means of the funnel, 
and the mixture, which in a few niinutos takes a yellow 
tint, is kept near the boiling point for lialf-an-liour. 
After allowing the iusoluhlo mntters in the flask lo sub¬ 
side, GOOcc. arc syphoned off, and the remaining liquid 
accurately measured. The sodium hyposulphite used 
was live times the strength of the solution previously 
described. The OOOcc. are poured into a flask, and by 
means of an aspirator a current of air is drawn through 
the liquid for about twenty minutes. The excess of 
hyposulphite is thus oxidised to sulphite, uml the imligo- 
whito to imligu-bltio. An excess of hydrochloric acid is 
now'added to dissolve any carbonate of lime which the 
precipitate may contain. The preeipitalo is washed upon 
a weighed filter with hot water, dried at 100’, and 
weighed. The weight thus obtained is indigotin and 
indigo-red. If it is desired to determine the amount of 
eaeii of tlicso, the filter with its contents is pluccd in an 
extraction apparatus, and the indigo-red dissolved by 
means of nlcoliol.—J. B. C, 
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Valuation of Indiqo. Ch. Rnwaon. Jour. Soc. Dyers 
ami Colourists, 1885, 211. 

Tin; autlior criticises a paper by Dr, ltau (Amcr. Chan. J. 
1885, ]>. 7) on a modification of Fritzschc’s method for the 
determination of indigo according to which the sample of 
indigo is reduced by grape sugar and sodium hydrate in 
an aqueous alcoholic solution. As the author was led to 
expect from the solubility of indigo-red in alcohol, tho 
reduced indigo when decanted and precipitated by a 
current of air consists of pure indigotin, indigo-red 
remaining in solution. The estimation of indigotin is 
not in itself sullicicnt to determine the value of a 
sample of indigo.—J. B. C. 


Condensation of Chloral-hydrate, with Tertiary Amines. 

P. Boessncck. Bcr. 18, 1510. 

TlIK author has repeated the researches of E. and U. 
Fischer on the condensation of chloral with dimethyl- 
aniline, with the following results. The condensation 
was effected in presence of ZnCL, the product dissolved 
in dilute 1IC1, and the bases separated with ammonia. 
The condensation products which become semi-solid 
upon standing are treated with ether, which'dissolves 
dimcthylanilinc and nnothcr base to he referred to, 
whereas the methyl derivative of pcntaphenyluthano 
discovered by O. Fischer remains uudissolved. 

The ethereal solution containing the new base is 
evaporated, and the oily residue treated with steam to 
eliminate the free dimcthylanilinc-. A black half-solid 
substance remains, which with an excess of 1101 changes 
to a crystalline mass—the hydrochloride of the base. By 
filtration and washing with alcohol the crystals are 
obtained colourless, and by recrystallisation from water, 
chemically pure, about 25 per cent, of the hydrochloride 
is obtained on the original quantity of chloralhydrate. 
The free base separates on addition of alkalis in an oily 
form; but rapidly becomes crystalline (in. p. 111”). By 
hunting with alkalis, tho smell of chloroform is at onco 
apparent. From this fact and the results of analysis 
tho substance is supposed to possess the following 
constitutional formula : Cljr: C-0.011. II.CcILKfCII]):, 
to which the author gives the name of dimethylumido- 
phcnyl-oxy-lriehlorcthnne. Further experiments have 
shown that by modifying the method of preparation— 
i.e., by allowing the action to proceed in the cold, the 
formation of tho pentuphenylethnnc derivatives is 
avoided, and a larger yield of tho new base obtained. 

As observed, the action of boiling alkalis produce 
decomposition with formation of chloroform. If the 
operation he conducted in a Mask connected with a con¬ 
denser, and steam passed into the alkaline liquid, 
chloroform is found to collect in the receiver, at tho 
same time a colourless substance distils and crystallisos 
in the condenser. From the melting point and properties 
the authors consider it to he dinicthylamidobenzaldehyde, 
decomposition occurring as follows: 
(Cllj),N-C n lL.01I.IlC-C= Clj+IIjl) 

= CIIC1,+C,II*N(CIL) 2 .C01I + II,0. 

—J. B. C. 


Reduction Products of the Nitroazo Compounds and 
Azonitrolic Acids. T. v. JanovBky. Monntsh. Chum. 
1885, 455. 

TlIK present paper is a continuation of former researches 
(this Journal, 1885, 1197), with a view to fixing tho con¬ 
stitution of tho nitrolie acids derived from uitroazo 
bodies. From the analysis two formuhe are possible— 

C 0 lI 5 N = NC,ILN(OIl)-(HO)NC 0 ILN = NC 0 ir, and 
C,lI s N = NC a lIj-NOH. 

Tho position of the group -N.OII is dotormined by that 
of the nitro-group in the original substance. On reduc¬ 
tion the nitrolie acid gives an amidoazohonzene iden¬ 
tical with that obtained from diazoamidobenzene. Tho 
rod oil obtained as by-product in tho preparation of 
nitroazobenzeno is dimctudinitronzobeuzcnc yielding on 
rcductiou m-phenylenediaminc. 


By partial reduction of m-dinitroazobenzeno, a semi- 
solid nitrolie acid is formed, which dissolves in alkalis on 
heating with a violet blue colour. The nnalvsis indicates 
the presence of only one “ nitrol ” group. If the boiling 
alcoliolic solution he reduced with ninmonium sulpli- 
hydrate until alkalis no longer give a blue colouration, 
hut a deep green, the solntion has a gold-brown colour, 
the product formed being m-diamidoazobenzcnc— 

NII 3 C,1LN = NC.IIiNH 1 (NII,:N = 1:3). 

This compound is therefore a symmetrical isomcride of 
chrysoidine. It dyes wool and silk a yellow colour. By 
nitrating tho red oil with excess of fuming nitric acid 
two nitro-products arc formed, one being soluble, tho 
other insoluble in glacial acetic acid. 

By partial reduction Of yj-dinitroazobonzenc a nitro- 
nitrolic acid is obtained (this Journal, 18S5, 397), which 
on further reduction with ammonium sulphide in 
alcoholic solution yields db/i-diamidonzobcnzcne. This 
is not identical with diphenin (di-ji-amidohydrazo- 
benzene. Nitrate of silver added to a solution of a salt 
of this base gives a yellow-brown precipitate, which dis¬ 
solves in hot water and crystallises out on cooling. This 
silver reaction appears to bo common to all amidoazo- 
benzenes. This body colours silk yellow, and is tho 
secoud isomcride of chrysoidine, having the formula— 

NI!,C,ILN = NC 0 II 4 .NII a (N:NII 5 =l:4). 

With cohl fuming nitric acid, inononitroazobcnzene 
yields a trinitro product (m. p. 180°), and the samo com¬ 
pound may be prepared from azobenzene and ju-dinitro- 
azobenzcnc. A second trinitro compound is obtained by 
acting on /i-dinitroaz.obcnzene in tho cold with fuming 
nitric acid (in. p. 1G9'), which explodes on heating above 
its melting point. The formuhe of these two bodieB will 
probably be, NO J C e H 9 = NC e II J (NO ! ) 2 (3:4) and 
NOjC 4 Il s = NC,Ilj(NOii)3 (2:4) 

By decomposition jr-nhcnylcncdinmiuc and trinmido- 
bcnzcnc arc formed. Trinitroazobenzene gives a nitrolie 
acid on reduction. These nitrolie acids arc funda¬ 
mentally dillcrcnt from those of the fatty series, 
ami also differ from the hydroxamic and hydroxamic 
acids, which are prepared with hydroxylaminc. Tho 
name nitrolie acid has been retained on account of tho 
group .N.OII which is present. From these considera¬ 
tions, and from the fact that the analyses of these com¬ 
pounds indicate a quantity of hydrogen less than that 
required in the lirst formula given, the author considers 
the following to represent the constitution of this class of 

lmdies, C 6 II 5 N=NC,II 3 =N.OII.—J. B. C. 


Improvements in Producing Yellow Colouring Matter 
suitable for Dyeing ami Printing. W. W. Gricvo, 
Glasgow. Fromthe“FnrbcnfabrikenvormnlsFriedrich 
Bayer & Co.,” Elbcrfcld, Germany. Eng. l’at. 9G0G, 
Juiy 1, 1S84. 

This invention is a development of the specification, 
91G2, June 19, 1SS4, and consists in substituting tetrazo- 
ditolyl or letrazodixylyl for the tetrazodiphcnyl des¬ 
cribed in the previous provisional specification. Tho 
tolyl and xylyl bases are prepared from nitrotoluene or 
nitroxylene by a process analogous to that employed in 
making benzidine from nitrobenzene. The colouring 
matter is produced by combining the tctrazo-compounds 
with salicylic acid.—It. M. 


Improvements in the Preparation of Purple Colouring 
Matter suitable for Dyeing and Printing. J. II. 
Johnson, Lincolns' Inn Fields. From II. Caro, Mann¬ 
heim, Gormany. Eng. Pat. 11,030, August 7, 1884. 

This invention is an improvement upon (ho patent No. 
412S, September 15, 1SS3, in which it was slated that 
zinc chloride was inferior to aluminium chloride as a 
condensing agent in oll'ecling condensation between 
carbon oxychloride and dimelhylaiiilino or analogous 
tertiary bases. Tho inventor now shows that by a 
modification of tho original process zinc chloride can bo 
equally well employed, and as an example the following 
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method of preparing crystallised methyl purple is given ; 
100 parts of dimcthylanilinc arc mixed with 18 to 20 
parts of phosgene (introduced in the gaseous state) at a 
temperature of 20° C. The supply of COCl 3 must he 
regulated so ns to keep the temperature below 110° C., 
and the mixture when complete is allowed to stand at 
the ordinary temperature for about twenty-four hours. 
Fifty parts of dimcthylanilinc and 30 parts of dry 
powdered zinc chloride arc then added and the mixture 
kept welt agitated, while phosgene gas is gradually 
passed in at a temperature of •JO 0 to 50° C. till the 
mixture has increased in weight by about 20 parts, after 
which the temperature is maintained at about 50° C. for 
about six hours, by which time the production of the 
colouring matter is completed. The present process 
diflcrs from the original 111 the use of a dill'erent con¬ 
densing agent and in being carried out in two stages. 

—It. M. 


Improvements in the Manufacture of Colouring Matters 
Suitable for Dyeing and Printing from Tctraincthyl- 
diumidobenzophenone anti Analogous Ketone liases. 
J. II. Johnson, Lincolns’ Inn Fields. From II. Caro, 
Mannheim, Germany. Eng. l’at. 11,159, August 11, 
1SS4. 

Tins invention is a further development of the process 
formerly described by the author for the preparation of 
triplicuylmcthano derivatives from tctramcthyldiamido- 
bcnzophciionc and analogous ketone bases (Patents No. 
4850, March 13, 1884 ; No. 503S, March IS, 1884 ; No. 
5512, March 2G, 1884 ; and No. 5741, March 31, 1884). 
In the former patents carbon oxychloride is specially 
mentioned ns a suitalde reagent for converting the 
ketone hoses into their haloid derivatives, and the 
inventor now points out that certain derivatives of 
carbon oxychloride obtained by chlorinating the chloro- 
carbonic ethers can he used in a similar manner to carbon 
oxychloride. The chlorocarhonic ethers are prepared 
according to the usual method by the action of the 
alcohols upon carbon oxychloride, and the chlorine 
derivatives are obtained by passing dry chlorine into the 
others as long as the gas is readily absorbed, the reaction 
requiring moderation by cooling at the commencement 
and assisting by heat towards the end. The most active 
reagout is the chlorine derivative of methyl chlorocar- 
bonate and the activity of the compounds decrease with 
the increase of molecular weight— i.e., as the homologous 
aeries is ascended. The preparation of colouring matters 
is carried out in a similar manner to that described in 
the previous patents, and the specification contains 
examples showing the application of the process to the 
production of the various colouring matters from the 
chlorine derivatives of tctramcthyldiamidobcuzonhenonc 
when condensed with secondary and tertiary ununcs and 
quinoline.—It. M. 


Process or Processes for the Production of Soluble Combi¬ 
nations of certain Azo-Compounds with Disulphites,, 
and for utilising the same in Dyeing and Printing. 
II. J. lladdan, 07, Strand, Westminster. From 
Eugcn l 1 rank and the »Farbcnfahriken vorm. F. 
Bayer & Co.," Elberfeld. Eng. l’at. 2200, February 
17, 1885. 

The azo compounds referred toare:—(1) Dinzonzobcnzcnc 
and its homologues ; (2) Benzidine and its homologues 
(diazotised); (3) a- and /Jdinzouaphthulene with the two 
p-naphtholmonosulphonic acids ; (4) lliazoazo benzene- 
monosulphomc acid and its homologues with n- and 
/j-naphthol. Ch* treating the foregoing compounds in a 
finely-divided state with acid sulphites in hot aqueous or 
alcoholic solution they dissolve and become soluble in 
water with a yellow colour. By tho action of alkalis or 
heat these double compounds are decomposed into their 
constituents, so that cotton or any other fibre can be 
dyed or printed by first applying the soluble compound 
and then steaming or boiling.—It. M. 


Y.—TEXTILES : COTTON, WOOL, SILK, Etc. 

An Improved Method of treating V'ood and Vegetable 
Fibres for the Manufacture of Textile Fabrics. 
Alexander Wilkinson. Eng. 1’at. 10,194, July 15, 
1884. 

Ckktaix methods of bleaching arc proposed as substi¬ 
tutes for tho usual ones.—E. J. B. 


Improvements in the Method of and Apparatus for 
Neutralising the Acid in Extract Fibre, nninucl Law. 
Eng. l’nt. 10,400, July 21, 1884. 

This invention relates to certain improvements in 
apparatus for neutralising the acid contained in wool, 
silk, or other animal fibre, after it has undergone tho 
operation of carbonisation for removing vegetable matter. 
The mntcrial passes by means of the endless apron F 
into the rectangular chamber A. It then drops 011 to 



tho sheet C, nnd is enrried forward to the other cud 
where it drops on to C 1 . From thence it is carried 
forward and ngain dropped on to C J , by which it passes 
to a hopper placed at 11. .1 is a perforated shelf, below 

which are the steam pipes M nnd N, M being perforated. 
Solution of ammonia is supplied by menus of tho funuol 
K and perforated pipe L.—li. J. B. 


A New or Improved Apparatus for, and Method of 
Chemically treating Wool, Cotton and other Soft 
Goods. Lorcntz Albert Groth. From lleury Gicslcr. 
Eng. Pat. 10,439, July 22, 1884. 

The apparatus is shown in Figs. 1 and 2. The material 
to be ireated, in the form of slabbing, rovings or slivers, 
is wound in coils round the perforated pipe a, the coils 
being separated from each other by discs j. The liquid 


fit. 1 . 



contained in the reservoir a runs by tho pipe/, through 
tho cock v, tho pipes c and d, and tho perforated pipe g, 
through the material into the vessel c. As soon os a proper 
lovol is obtained, tho pump C is sot in motion, and the 
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liquid is drawn lmck through the material, and returns 
hy way of the pipe o into the reservoir «. TJic speeifica- 


FIC.Z. 



tion contains other drawings showing .slight unimportant 
modifications of the above.—E. J. B. 


Improvements in the Miniu/iwlnrc of Fibrous Material 
from I Vood for Surgical anil other Purposes. Henry 
Harris Lake, From Josef Odelga. Eng. l’at. 29S7, 
March G, 1S85. 


Tiik inventor claims tiie preparation and use of the long 
thread li hrousmaterial obtained by scraping stripsor blocks 
of wood, which material is similar to linen lint, and may bo 
used as lint fur surgical purposes, or as filling material, 
and may be spun into yarn, and in the form of spun yarn he 
used in the manufacture of woven fabrics, cord, braided 
articles, netting, embroidery, and knitted goods. 

—E.J. B. 


VI.—DYEING, CALICO PRINTING, PAPER 
STAINING, AND BLEACHING. 

Note on Printing Blue Grounds. M. 0. Brcucr. Hull. 
Mulhousc, p. 032, ISS-t. 

Difficulties experienced in printing blue grounds with 
Alkali blue 015. have suggested the method described, 
which was successfully used for years for printing violet. 
The addition of 10 per cent, of ammonia caused com- 
plaints respecting uneven grounds to cease. The blue 
made with Alkali blue 01!., and treated in this manner, 
was in itself an improvement, but perfection was only 
attained by proceeding as follows :—The blue 015. was 
first decomposed by an acid, ami dissolved in ammonia. 
Tho following arc the formula::— 

For the blue — 

Alkali blue 011. 1,000 grams. 

Water. 10,000 „ 

Dissolve and precipitate with— 

100 grains of 11C1 at 21” He., decant and filter: 
Tho result is 10,000 grams of blue paste. 

Printing colour — 

Blue paste as above . 2,000 grams. 

Ammonia. 350 ,, 

Glycerine . 500 ,, 

Dry gum Senegal. 1,100 ,, 

Reduction— 

Gum water . 1,000 grams. 

Ammonia . 30 ,, 

Glycerine . 75 ,, 

Print on wool mordanted with tin, damp befnro steam¬ 
ing, steam 00 minutes and wash. These remarks bear 
out a fact known some time already, and which perhaps 
might repay study—viz., that the addition of ammonia 
improves ail printing colours made with aniline colours 
properly so called, as well hh those popularly so called. 
Almost all aro improved thereby, even those which ought 
not to be alfecteil at all, such as, e.g., the pouceaux It, 
2 It, and 3 It, which are all salts and not acids. It him 
also been noticed that in printing light blue grounds on 
silk, tho addition of ammonia to aniline colours has been 
of another advantage. It was found thereby possible to 


nvoid the presence in light blue grounds of little light 
and sometimes even white spots with which previously 
tho grounds were sown, and which were simply due to 
calcareous soap, resulting from careless soaping. Am¬ 
monia proved to bo a solvent for the substances produc¬ 
ing these marks.—II. A. It. 


Chrome Discharge of Indigo Blue. A. Schcurcr. Bull. 

Mulliouse, 1885, 31G. 

TitF, process of fixing an alumina mordant simultaneously 
with the discharge of a dyed indigo blue, by means of a 
mixture of aluminium chluride and potassium bichromate, 
printed upon the cloth and steamed, is attended with the 
disadvantage that in the after-process of dyeing with 
alizarin the shades produced arc lacking in brightness. 
Better results are obtained by substituting aluminium 
oxalate for the chloride, in which case an acid (oxalic) 
requires to he added. In comparing the alizarin shade 
produced upon an original and a discharged white 
(indigo), each of which had been printed with this mix¬ 
ture and steamed, those upon the former wore found to 
be considerably brighter. A probable explanation of the 
inferior colpur upon the discharged ground is the reten¬ 
tion of a chromic oxide in combination with a product of 
oxidation of the (discharged) indigo.—C. E. C. 


Use of Oxalate of Antimony in Printing. E. Jncquet. 

Bull. Mulliouse, 1885, 318. 

The author recommends a mixture of basic nntimony 
oxalate and ammonium oxalate as a substitute for tartar 
emetic in the fixation of tannin, and, therefore, of those 
colours which require the tannin mordant— e.g ., methylene 
blue. The basic salt is prepared from the antimony- 
potussium oxalate by precipitation with ammonia, nnd 
is added in the form of paste together with twice its 
weight of ammonium oxalate, to the mixture of colouring 
matter, tannin, etc., in the usual proportions. After 
steaming the goods arc cleared in the usunl way, but 
with the addition of chalk to the bath in order to neutralise 
the oxalic acid.—C. F. C. 


Development of Aniline Black. C. Zurchcr. Bull. 
Mulliouse, 1885, 319. 

The tardy development of aniline black upon the fabric 
from tho usual printing mixtures, at temperatures between 
- J3” and + 13“, the author refers to a separation of the 
aniline salt from the liquor, which appears from bis obser¬ 
vations to bo especially favoured by ccrtnin conditions of 
humidity and of movement of the surrounding atmos¬ 
phere.—C. F. G. 


Starch as a Substitute for China. Clay in Printing. 

O. llrcuer. Bull. Mulliouse, 1885, 322. 

The author finds that starch, made into a paste with 
water in tho cold, is a perfect substitute for Chinn clay 
for printing in reserve for indigo blue, and for many 
other purposes, especially for printing upon silk. It may 
lie used in quantities of from 250 to 400 grammes perlitro 
of thickening, without causing any undue hardening of 
the fabric.—0. F. C. _ 


A Reducing Vat for Indigo and Blue-Black. C. Collin 
and L. Benoist. Ger. l’at. 30,449, Feb. 29, 1884. 

I.N order to avoid detrimental fermentations in prepar¬ 
ing tho vat, the inventors propose to employ a completely 
formoiitcscilde food material, and a pure ferment. For 
a vat of 8000 litres, lOkilos. of Hour or starch aro 
boiled for a few minutes in water containing 1 'Gkilo. of 
sodium carbonate. Tho starch paste is transferred to 
tlic vat, and Skilos. of glucose, 0'38ki!os. of soda, and 
1 kilo, of magnesia aro added. Magnesia is bettor 
adapted for the neutralisation of the lactic butyric and 
other acids formed than lime. With this vat, tho 
amount of alkali necessary to combine with the above- 
named acids and to form tlio indigotic satt may l>o calcu¬ 
lated with fair nccuracy. As, liowovor, tho alkalinity 
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of the vnt at the commencement would he too high if 
the total amount of alkali were to he added at once, 
there is added upon the first day only one half of the 
soda required to neutralise the acids formed, in addition, 
of course, to the alkali required for the formation of the 
indigotic salt. This is calculated to lie 230grm. of soda 
for 1 kilo, of indigo. "Whilst the vat is being worked, an 
addition of 2kilos. of starch paste and 2kilos. of glucose 
(daily) will suflice for lOOkilos. of wool dyed per diem. 
'With pure indigo, this method gives 40 per cent, better 
results, with mixed indigo and blue-black 05 per cent, 
better results, than the old reduction plan. The ferment, 
desmobadcriuin hydrogeniferum , is obtained pure by the 
following cultivation process lOOgnn. of potato cut¬ 
tings are allowed to digest for some time in 500cc. of 
water, at 40" to 44° C. The liquid soon becomes 
peopled with micro-organisms, amongst which is the 
dcsmolmeteritim. A flask is now filled with l‘5grm. 
phosphate of soda, 3grm. tartrate of ammonia, ogrm. of 
glucose, 5grm. of soluble starch, 3grm. of sodium carbo¬ 
nate, 0 5 grin, of lime, and 1 litre of water. The flask is 
provided with a doubly-bent tube, which dips into a 
large evaporating basin containing 200cc. of water. 
The contents of the flask and basin are boilqd for twenty 
minutes to ell'cct sterilisation, and also to expel air, and 
then 50 to OOcc. of the liquid containing the dcsmobac- 
teria arc introduced into tlie basin, the boiling being at 
the same moment discontinued. The contents of the 
basin are slowly sucked into the flask, and when this 
has cooled down sufficiently for the hand to touch it 
without inconvenience, the bent tube is dipped under 
mercury, and the whole maintained for four or five days 
at a temperature of 3S° to 40° C. At the end of this 
period, the dcsmobnctcrium will be in full activity, and 
in a pure condition ; the liquid is then to be absorbed by 
wood flour sterilised at 150’ in the proportion of three 
parts of tho flour to two of liquid. The moist wood 
flour is dried at 40° to 45°, and the ferment thus obtained 
preserved in well-closed bottles. Of this prepared fer¬ 
ment, 50grm. suflice for a vat of 12cbm. contents. 

—W. D. B. 


Improved Apparatus for Dyeing. W. I). Thornton, 
Brndford. Eng. Tat. 10,042, July 11, 1S84. 

The object of this invention is to dye wool in the 
sliver, loose, and also when spun into yarn ; also cotton 
in various stages of manufacture, in less time than 
hitherto. The fibres to be dyed are plnced in an air¬ 
tight vessel, a vacuum is created inside the vessel, and 
tiic dye-liquor admitted by opening a valve. Owing to 
the vacuum previously present, penetration is rapidly 
completed, and the dyeing rendered uniform. The 
liquor is finally drawn oil" by an ejector, which can be 
done in much less time than possible by gravity alone. 

-If. A. It. 


Improvements in the Application of Chloride of lime 
for Bleaching Purposes. George Lunge, Zurich. Eng. 
Pat. 11,333, August 1G, 1834. 

IlYDltOCHl.oniC, sulphuric or oxalic acids, when used ns 
a means of liberating chlorine, do so as free chlorine, 
which injures fibres, machinery and health of workmen. 
Carbonic acid liberates hypochlorons acids instead of 
free Cl, but its gaseous form is not convenient. It is 

H ioscd to employ acetic acid, or another weak organic 
of an analogous nature. A very small quantity irf 
sufficient, as it acts over and over again. Tho reactions 
taking place are the following 

(1) 2(CuOCb) 4- 2{C : If ( 0 2 ) = Ca(C ; li 3 0..) 2 + CaCI, + (IIOC1 

(2) 2(H0C1) = 2(1IC1) + Oj 

(3) Ca(C.H 3 0..) i +2(HCl) = CaCl a -t-2(C : .IL0;). 

No free acid is thus ever present, which is a great ad¬ 
vantage, especially with short fabrics. The noetic acid 
may bo either added to the bleaching liquor at first, or 
the acid used along with tho bath subsequent to soaking 
in bleach liquor. It is claimed that less bleaching 
powder is required, uud that tho water courses are less 
louled,—II. A. It. 


Improvements in Dyeing Cotton Yarns and Fabrics. 

F. A. Catty, Accrington. Eng. l’at. 11,456, August 

20, 1884. 

This invention consists in an improved method of dyeing 
certain fast and permanent colours from olive to brown, by 
menus of tho oxides of chromium and iron in varying 
proportions, according to the shnde required. Eor an 
olive shade, the inventor takes five gallons of chrome alum 
solution at 10° Tw., and 1 gallon of FcSO< at ljlb. per 
gallon, or else an equivalent quantity of another soluble 
iron salt. For brown, the quantity of iron iB increased 
according to shade, and the goods nre then squeezed in 
a suitable manner. The next process is a passngc 
through soda solution at 4° Tw. or more, and at a 
temperature of 140° to 100° F. approximately. Tho 
subsequent treatment of the dyed goods presents nothing 
unusual.—H. A. It. 


VII—ACIDS, ALKALIS, AND SALTS. 

Preparation of Stannic Chloride. L. A. Czinmtis (Gcr. 
Fat. 31,550, October 22, 1884). Dingl. Folyt, J. 
256, 332. 

Ox heating a mixture of stannic oxide and magnesium 
chloride, or calcium chloride, stannic chloride distils 
over, and may be condensed. The mass obtained by 
mixing a solution of stannic oxido in hydrochloric acid 
with the chloride of an alkali metal, or of an alkaline 
earthy metal, after evaporation, can bo similarly 
treated.—J. T. 


Combination of Osralic Acid with Alumina. C. 

Koechlin and L. Mnthicu-Plessy. Bull. Mulhouse, 

18S5, 304. 

Oxai.IC acid in combination with alumina is not im¬ 
mediately precipitated by lime salts. The authors liavo 
endeavoured, but without success, to take advantage of 
this property in the employment of the latter as mor¬ 
dants. Their researches, however, established the fol¬ 
lowing relationships of affinity (1) Tribnsic aluminic 
sulphate (hydrated) dissolves in a solution of neutral 
ammonium oxalate ; (2) hydrated aluminic oxido like¬ 
wise ; (3) cryolite is attacked by a solution of oxalic acid 
at high temperature (150°).—C. F. C. 


Use of Koerting's Apparatus for Facilitating the Passage 
of Cases from Pyrites Burners to the Lead Chambers. 
A. Scheurer-lCcstncr. Bull. Mulhouse, 1885, 34S. 
(Sealed Packet, October, 1877.) 

TlIE author’s experiments on this subject commenced at 
Tliaim in 1S7G. After many modifications, a thoroughly 
satisfactory and economical arrangement of the appara¬ 
tus has been devised, whereby the steam to supply the 
lead chambers is intercepted ami caused to work the 
blower. It is found that the steam from 1814kg. water, 
employed in this way, will produce sufficient draught 
for the combustion of 7000kg. pyrites of 45 per cent, 
sulphur.—C. F. C. _ 


The Italian Tartar Industry. G. Knemmer. Cliem. 

Zeit. 9, 939 and 1012. 

The greater proportion of the Italian tartar is obtained 
from the marc and lees, and sold as Imlf-retined. Cream 
of tartar is manufactured in Italy, to a very small extout 
in the south, but somewhat moru largely in Piedmont, 
Tuscany, Lombardy, ami generally micaking Upper 
Italy. The manufacture of tartar—Cremore di St. 
Antiino—is cuiried on largely in the south, and has con¬ 
centrated around St. Antiino, Trani, Barri, and Messina. 
Tho loes nre collected in the provinces, dried on the spot, 
and forwarded homo, where they are ground in common 
horizontal mills, boiled in copper boilers, holding about 
1200 litres, with from 10 to 12 times their weight of 
water, ami tho whole allowed to stand for 5 or 0 days, 
taking caro to prevent the crystals which form at tho 
surface from falling to tho bottom. The liquor and 
crystals are removed from tho insoluble portion, and this 
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is boiled with sulphuric or hydrochloric acid, and potash 
added subsequently in a thoroughly empirical manner, 
to effect the conversion of the tartrate of lime into acid 
tartrate of potash. This second crop of bitarlratc is of 
less purity than that obtained by the first crystallisation, 
and is mixed therewith. The costs of working, owing to 
the crudeness of tlio apparatus, are very small, about 
28-34 marks per lOOkilos. of tartar. The loss of tartaric 
acid varies from 8 to 15 percent., and the above estimate 
of the cost takes no account of the price of the lees. 
Well-arranged factories, working with a loss of 4 to C 
per cent, at most, and turning the nitrogenous residues 
to account, arc able to manufacture a better product at a 
cost of 8 to 12 marks per lOOkilos. of tartar. The im- 
lortance of the Italian tartnr industry is seen from the 
act that in Southern Italy alone the number of boilers 
amounts to between 3000 and 3500, corresponding to a 
production annually of 0,000, OOOkilos. of tartar from lees 
that is more than 10,000,000 marks. The composition 
of this tartar is upon an average: — 

G9S7 per cent, tartaric acid as potassium bitartrate 
4'00 ,, ,, ,, as calcium tartrate 

Total, 73 03 ,, ,, „ corresponding to 

94 GO ,, of its salts 

The remaining 5‘4 per cent, consists of moisture, organic 
matter, sand (as much ns 1 per cent.), iron, alumina, 
copper, phosphates, and magnesia. The manufacture of 
Creniorc di Vinnccia, directly from the marc of tho red 
grape, is carried on in a more scientific mnnticr and with 
greater profit than that of Cremorc di St. Antimn, since 
the alcohol obtained is a considerable source of profit. 
Tho author estimates the total nnnunl value of this pro¬ 
duct at 5,000,000 marks, and places the average compo¬ 
sition ns GO to 72 per cent, of tartaric acid ns potassium 
bitartrate, 3 to 10 per cent, ns tartrate of lime, recent 
analyses having shown 85 01 per cent of bitartratc, 7'S1 
of calcium tartrate. The remainder consists for the most 
part of moisture, sand and organic matters; of iron, 
phosphates, copper, and alumina, there are less than in 
tho Cremorc di St. Antimo. The method of testing, 
almost universal still for trade purposes, consists in boil¬ 
ing 50grm. of tho lincly-powdered sample with one litre of 
water for 0 to 10 minutes, pouring the clear solution into 
a dish and allowing it to remain atrest for 12 hours. The 
crystals arc then collected, dried and weighed; the 
weight found multiplied 2 and increased by 10 to 
correct for solubility, is taken as the percentage of 
potassium bitartrate. Cremorc di St. Antimo is sold 
upon a basis of 90 per cent., Cremorc di Vinnccia upon 
that of 85 per cent. The manufacture of cream of tartar 
or rolined tartar is not carried on upon a large scale ns 
compared with that of crude tartar. The total production 
.cun scarcely be more than GOO,OOOkilos. with a value of 
1,500,000 marks; tho export is almost exclusively to 
England, Tho production of tartaric acid is much 
hampered by the high price of sulphuric and hydro¬ 
chloric acids, but amounts to between 200,000 nml 
250,000kilos. per annum of about three-quarter million 
marks in value. Tho greater proportion of this is con¬ 
sumed at home, the remainder exported to England. It 
is computed that tho total value of the Italian wino 
rcsiduos amounts to between 20 and 30 million marks 
per annum, or 1 mark per hectolitre of wino; by improved 
methods of working tin's amount might readily bo 
increased by one-half or even doubled.—W. D. 11. 


New Applications of the Nitrometer. G. Lunge. Chcm. 
Ind. 8, 101-171. 

THE author at first criticises Allen's paper on tho 
same subject, read before tho Ilirminghum Section 
of this Society on 4th March, 1SS5. According 
to Allen, sulphuric acid has “ a notublo solvent 
power for nitric oxide," and lienee a sotirco of error 
is introduced, which must not ho ignored, but Lungo 
irovcH this statement to he wrong {Iie.r. IS, 1391). 
1c also points out hero that tho nitrometer is an excellent 
contrivance for determining tho solubility of gases in 
cortnin liquids under variable prossuro ami temporaluru. 
Another now application of tho sumo apparatus is for 1 


reducing volumes of gas to normal pressure and temper¬ 
ature., Lungo also modified Allen’s apparatus for the 
estimation of urea in urine. A small 50cc. beaker fitted 
with a perforated indiarnbber cork is connected by a 
small piece of strong indiarubber tubing with the nose 
of the three-way tap of the nitrometer, which is filled 
with mercury (Allen fills his instrument with a saturated 
solution of sodium ormngnesium sulphate). The beaker, 
which should be of strong glnss, contains a small glass or 
ebonite tube, provided with a loop of , latinnm wire 
(Eig. 1) to facilitate its insertion and witlid-awal. Or, 



better si ill, the beaker may bo replaced by a small 
bottle, containing a tube fused to the bottom (Fig. 2). 
The whole must be light enough to be hung on the nitro- 
moter-tnp. The same apparatus can, of course, take tho 
place of lvnop’s nzotometer, Scheibler’s carbonic acid 
apparatus, or be used for the assay of commercial per¬ 
oxide of hydrogen. In the latter caso the sample to bo 
tested is filled into the inner tube, while permanganate 
solution, strongly acidified with sulphuric acid, is placed 
into the bottle proper. On mixing, oxygen is readily 
given off, and tho quantity of tho same is measured in 



Fig. 2. 


tho nitrometer. A very interesting and novel applica¬ 
tion depending on the sumo principlo and tho sumo 
reaction is for titrating standard solutions without 
weighing or mcnsuriiiga substance of known composition. 
Supposing a potassium permanganate solution has to bo 
tested for its strength. A certain measured quantity of 
permanganate is acidified with sulphuric acid, and 
decomposed with an excess of hydrogen peroxido of un¬ 
known strength. Tho complete decolourisation shows 
whether an excess was present. If now tho volumo of 
oxygen given off bo measured in the nitrometer tho 
strongtb of tho pernmuganato .solution can bo easily 
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calculated.' It is shown by experiments tlmt this method 
is very accurate as well ns nuick. For testing the 
strength of standard acids (sulphuric, hydrochloric acid, 
etc.), a measured quantity is treated with an excess of 
sodium or calcium carbonate, and after rending oil the 
volume of carbonic ncid evolved, the strength of the acids 
can he computed. These examples can he increased by 
innny more. Sullice it to say, that the nitrometer may 
he used for analytical purposes in all cases where a 
certain quantity of gas is produced, which after measur¬ 
ing allows of the decomposed substance being calculated. 
Of course, the gas must not be soluble in the liquid em¬ 
ployed for decomposing, nor must it attack mercury. 
Bleaching powder solution acts on the hydrogen peroxide 
like permanganate. l!y means of bleaching powder 
solution in excess, the strength of hydrogen peroxide can 
therefore be estimated, and vice vend, i’otassium ferri- 
cyanide in nlkaline solution liberates the oxygen of per¬ 
oxide of hydrogen, and can therefore be analysed in the 
same manner. The nitrometer can further servo in 
analytical operations for absorbing gases. The deter¬ 
mination of indigotin and indigo-red in commercial 
indigo by reduction to indigo-white and measuring the 
amount of oxygen absorbed, belongs to this class of 


measuring tube. After shaking, tho percentage of 
carbonic dioxide can be rend oil'. Then some concen¬ 
trated pyrognllic acid solution is added, and the oxygen 
estimated, if analyses of gases have to be performed 
where reagents must he applied which act on each 
other, tho nitrometer is combined with several of 
HcmpcVs gas-pipettes. For the analysis of gases dis¬ 
solved in water, etc., the small beaker in Fig. 1 is filled 
with tho liquid in question, and nfter inserting tho 
stopper the liquid is raised to the boil, and the heating 
continued until nil gases are driven out. ity lowering 
the reservoir tube the expulsion of gases is greatly 
facilitated by suction. When tho volume docs no more 
increase, the beaker is disconnected by turning tho tail, 
the nitrometer nllowcd to cool, and the gases are ready 
for being analysed.—S. II. 


On the Inflammability of Vegetable Matter by Nitric 
Acid. R. Hass. Client. Ind. 8 , 173. 

A CAltnov tilled with common nitric acid, 3G° II. (l - _325), 
strong, and packed up in the usual mnnncr in a wicker 
basket with straw, was said to have taken lire spon¬ 
taneously. The author, therefore, made some experi- 



Concentration of 





No. of 

Nitric Acid. 

Packing Mntcriivl 

Pox or Wicker 

Size of tho Mime: 

Time from tho momont of wetting 

Iracking material with tho achl 
until it took firu. 

Experiment. 

•13. 

Sp. 8T. 
ftt 17~0. 

conaiitlng of 

DtukoL 

Cubic contents. 

i. 

ii 

1-388 

Itougli straw. 

Wooden box. 

3 Litres. 

15 minutes. 

\mm 

ii 

1-388 

Soa-wced. 


II 

35 „ 

1 

30 

1-325 

Hay. 


12 Litres. 

to „ 


3G 

1-325 

Hough straw. 



50 „ 

5. 

35 

1-313 

Hay. 


II 

3G „ 

G. 

35 

1-313 

Hough straw. 

II 

15 Litres. 

2J hours. 

7. 

31 

1-301 

„ 

• » 

12 „ 

) Strong ovolution of 

8. 

33 

1-290 


Wicker basket. 

20 „ 

J vapours, but no flnmo. 

a. 

33 

1-290 

Kino straw. 

Box. 

15 „ 

H hour. 

10. 

32 

1-279 

Hay. 

M 

12 „ 

15 minutes. 

11. 

32 

1-279 

Fino straw. 

.. 

15 „ 

31 hours. 

12. 

31 

1-2G8 

liny. 


15 „ 

1 hour. 

13. 

31 

1-208 

„ 

Basket. 

20 „ 

55 minutes. 

11. 

31 

1-208 

Fino straw. 

Box. 

15 „ 

) Strong ovolution of 

15. 

31 

1203 

1 1 

Basket. 

20 „ 

J vapours, but no flumo, 

1G. 

30 

1-237 

Huy. 

Box, 

20 „ 

1} hour. 

17. 

30 

1-237 

Hough straw. 

Basket. 

20 „ 

Strong heat; no tinmo. 

18. 

29 

1-270 

Hay. 

Box. 

15 „ 

21 hours. 

10. 

29 

1-270 

Fino straw. 

„ 

12 


20. 

29 

1-270 

•• 

Basket. 

20 „ 

Strong ovolution of 

21. 

28 

1-230 

Hay. 

Box. 

12 „ 

vapours, but no flame. 

22. 

28 

1-230 

II 

II 

15 „ 


23. 

28 

1-230 


Baskot. 

20 .. 



operntions. Another very convenient application is for 
absorbing gases evolved in manufacturing processes, 
hccauso of the nitrometer combining tho advantages of 
Ilunto's and lfcmpcl'B gas burettes with tho possibility 
of manipulating tho gases over mercury. If it bo 
required to tost liro-gases for carbonic dioxide and 
oxygen, which is all that is necessary in most eases, tho 
gases arc aspirated into tho nitrometer-tube, mid after 
cutting oil' tlie further supply of tho gases, potassium 
hydrate solution is introduced through tho cup into tho 


ments in order to find out up to what lowest strength 
nitric ncid is liable to cause spontaneous combustion. 
Tho above tablo renders the details and results of theso 
experiments.—S, II. __ 

On the Limit of Combination between theUicarbonalcs of 
Magnesium anil Potassium. It. Fugel. Compt. ltciid, 
100, 1224-1227. 

FltOM previous experiments of tho author, potassium and 
magnesium bicarbonate combiuo to form sesquienrbonuto 
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MgC0 3 .HUC0 3 +4H : 0, with elimination of CO». Ho 
has further determined the condition of equilibrium by 
the mutual action of the bicarbonates—(1) under different 
ircssurcs of CO a (by which the magnesium carbonate is 
leld in solution); (2) under equal pressure, but varying 
proportions of tiic two hicarbonatcs. The experiments 
show from (1) the decomposition of the double salt at 
equal temperatures increases with the pressure of CO s ; 
and from (2), the relation y = V- a—x when x and y are 
respectively the amount of sulphuric acid necessary to 
neutralise potassium or magnesium carbonate held in 
lOcc. of the solution, and a a constant ( = 0'25).—J, 11. C. 


Determination of the Value of Acetate of Lime. A. A. 

Jllair. Amcr. Chum. J. 7, 20-31. 

The solution of acetate of lime is precipitated with a 
weighed quantity of sodium carbonate, and the excess of 
alkali titrated in an aliquot portion of the filtrate with 
normal acid, using phcnol-phtlialcin as indicator. If the 
solution of the acetate is brown in colour, it is filtered 
through animal charcoal before the addition of the 
sodium carbonate.—S. It. 


Iron Vessel for hohliwj Acids. K. Pohl, Dortmund. 

Ger. l’at. 30,188, January 3, 1SS4. 

This vessel, which is to serve for the storage and trans¬ 
port of nitric acid, etc., consists of a drum lined with 
asbestos cloth, made impermeable by soaking in a bath 
of paruHin, stearin or wax.— F. M. 


Method fur the Preparation oj the A nhydridcs of Organic 
Acids. Chcmischc Fubrik vormnls lloflmauu uml 
fSchiituusnck, Ludwigshafen. Ger. Pat. 29,000, April 
0, 1SS4. 

A CUItltBNT of carbonyl-chloride is passed over anhydrous 
sodium acetate heated to 140". The distillate is purified 
by fractional distillation, 15 parts of it yielding about 10 
inrtsof fairly pure acetic anhydride. Particular care must 
io taken not to heat the sodium acetate beyond 140°, ns 
otherwise considerable quantities of acetone would bo 
formed, which can scarcely be completely separated from 
tlio anhydride. Propionic ami butyric anhydrides may 
lie prepared in a similar manner, the anhydrous salts, 
however, requiring a temperature of 170 s and 200‘ res¬ 
pectively, for their decomposition. In both cases chlorides 
are formed besides tho anhydrides, evidently in con¬ 
sequence of a secondary reaction expressed by the equation 
(C 3 ll 7 CO).0 + COCI»=CO.. + 2C 3 ll ; COCI. The chlorides 
arc converted into anhydrides by tho well-known 
methods, Benzoic anhydride can likewise he prepared 
by this method, the sodium benzoate being heated to 300" 
■while exposed to the action of the carbonyl-chloride. The 
greater part of the product formed in this ease consists 
of benzoyl-chloride.—F. M. 

An Improved Process and Apparatus for the Continuous 
Production of Carbonic Acid. K. Capitainc, London. 
From 11. llerbertz. JCng. Pal. S017, June 5, 1884. 

This improved process comprises the production of car¬ 
bonic aetd free from air as the main product, ami of 
carbonic acid mixed with air as a by-product. Five 
cylindrical vessels arranged oneabovu the other, provided 
each with a stirring apparatus, and capable of being 
heated with steum or by a lire, servo for the reception of 
the hicarhonatu of soda or of potash. The first cylinder 
is provided with a hopper, by which the lincly-ground 
material is fed in, and tho cylinders are connected with 
each other by tubes at alternate ends, so that tho 
bicarbonate pusses along tho whole length of thoapparu- 
tus. The first and fourth cylinders are fitted with domes 
and gas-eseapo pipes, by which the carbonic acid is led 
to cooling worms for the abstraction of its head and some 
of its moisture, and then through purifying vessels con¬ 
taining sulphuric acid, and finally to gasometers. Tho 
gas from the fourth cylinder is freo from air,—W. 1>. 11. 


Improvements in the Method of and in Apparatus for 
Extracting Sulphur and Sulphvro us Acidfrom Pyrites. 
Arthur Charles Henderson, Middlesex. From Ldon 
Labois, Paris. Fug. Pat. 9761, July 4, 1884. 

The arrangements preferred by the patentee for this 
purpose consist of a retort connected with a condensing 
chamber and separately heated, placed immediately 
above a roasting furnace of the Maletra type, in sucli 
manner that the heated residue from the former may be 
immediately raked into the latter through a vnlvcd 
channel temporarily placed against the mouth of the 
retort. A large percentage of elementary sulphur mny 
be thus distilled oil,-tho residual sulphur being roasted 
into sulphur dioxide in the second stage and utilised as 
desired. By a slight modification the ore in the first 
case charged into and removed from the retort through 
the door, may be introduced through a hopper placed in 
its roof, and be raked into the calciner through n cavity 
in the floor, this channel being effectually closed during 
distillation by the previous charge. If the situation of 
tiie works will not ueri ut of the erection of the distilling 
furnace immediately above the calciner, the half-treated 
ore must be conveyed rapidly, while still hot, in a hopper 
truck from the one furnace to the other. The retort und 
calciner may be constructed in one, but in order thus to 
insure satisfactory results the air introduced for the 
calcination must be heated, preferably by regeneration 
of the heat from the escaping gases.—\V. G. M. 


Improvements in the Manufacture of Precipitated Phos¬ 
phate of Alumina and the Mixed Precipitates of Phos¬ 
phate of Alumina and Sulphate of Lime. W. A. 
llills. Fug. Pat. 10,2(37, July 17, 1884. 

Raw or calcined natural phosphnte of alumina is treated 
with sulphuric acid in the usual wny ; tho resultant 
solution is separated front the insoluble residue, and the 
phosphate ot alumina is precipitated by diluting the 
solution with water, preferably hot, or by blowing 
steam through it until the same result is attained. Tho 
inventor finds that sufficient dilution with pure water 
will cause the precipitation of the alumina salt from the 
acid solution, but water containing an alkali in solution 
may also bo used if desired, or in some cases chloride of 
sodium or potassium, or chloride of lime may be added 
for the purpose of causing a readier precipitation. By 
tho addition of solution of salts of lime produced by tho 
lixiviation of “tank waste,” a mixed precipitate of 
phosphate of alumina and sulphate of lime is obtained. 


Utilisation of tVastc Calcium Chloride. C. T. Richard¬ 
son. ling. Pat. 10,418, July 21, 1884. 

The process, which is primarily designed to effect the 
utilisation of the calcium chloride produced as a waste 
product in the 'Weldon process, the ammonia-soda 
process, etc., consists in treating the purified solution 
with solution of sulphate of ammonia in the proportion 
requisite for the conversion of the whole of the calcium 
chloride into sulphate. The precipitated lime salt is 
then separated by filtration, and the ammonium chloride 
solution concentrated and crystallised in the usual 
manner.—11. .1. __ 

Improvements in making Granulated Crystalline Carbo¬ 
nate of Soda, and in Apparatus therefor. J. Mactear. 
Fug. Pat. 10,651, July 28, 1884. 

The invention relates to the manufacture of carbonate 
of soda (soda crystals) in a granulated crystalline form, 
and is an improvement upon the inventor’s patent, No. 
1714, of 1S75. Tho process consists essentially in 
dissolving soda ash in water, and subjecting the solution 
during crystallisation to tho combined action of cooling 
and scraping or agitation in a long shallow trough having 
a passage for cooling water beneath it, and provided 
with a number of scrapers fixed to a frame which receives 
longitudinal movements from a rotating shaft, and which 
is lifted during its return movement by bell-crunks 
operated on by u rotating cum.—11. J. 
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Improved Process for Obtaining or Itecovcring Man¬ 
ganese Oxide from Manganese Sulphate produced in 
obtaining Chlorine. J. Mactear. Eng. l’at. 10,S13, 
July 31, 1SS4. 

A SOLUTION of manganese sulphate is mixed with 
sullieient magnesium chloride to be equivalent to the 
sulphate, and to any free sulphuric acid iu the solution. 
The mixture is evaporated out of contact from air, 
whereupon hydrochloric acid is copiously evolved, and 
may he condensed and utilised, lu this way there is 
formed a mixture of manganese oxide and magnesium 
sulphate, from which the latter can be removed by wash¬ 
ing with water. The manganese oxide can lie sub¬ 
sequently raised to a state of higher oxidation for use in 
obtaining chlorine. The magnesium sulphate may be 
crystallised, and sold as such, or it may he reconverted 
into magnesium chloride for use again iu the process. 

-S. II. 


Improvements in the Manufacture of Chlorine and 
hydrochloric Acid. \V. Weldon. Eng. l’at. 11,035, 
August 7, 1SS4. 

Tilts invention consists in heating solid hydrated mag¬ 
nesium chloride to a low temperature, so ns to drive oil' 
a large portion of its water without driving oil' more than 
a small part of its chlorine. After having been partially 
dehydrated, the solid magnesium chloride is intimately 
mixed with magnesia and the mixture heated in a 
current of air. The chlorine is thereby driven oil', part Iv¬ 
in the free state and partly as ftydrochloric acid. 
Instead of partially dehydrating the magnesium chloride 
before adding magnesia, the latter may he iutinmtely 
mixed previously. In this case, if it be desired to obtain 
as much as possible of the chlorine in the free state, the 
mixture should at first be dehydrated by heating it at a 
low temperature, and should be then heated to a higher 
temperature in a current of air_S. II. 


Improvements in Manufacturing Chlorine from Hydro¬ 
chloric Acid. W. Weldon. Eng. l’at. 11,03(1, August 
7, 18S4. 

The invention relates to neutralising with magnesia the 
hydrochloric acid from which it is desired to manufacture 
elilorinc, and then treating the magnesium chloride so 
obtained for the separation of free chlorine from it. 
This is best done by evaporating the solution of mag¬ 
nesium chloride and ndding magnesia to it. The solid 
magnesium oxychloride thus obtained is heated to 
a low temperature to drive off a portion of its water, 
and then to a high temperature iu a current of air. 

-S. II. 


Obtaining Large-grained Salt, llrandes, Lippc. Ger. 

Pat. 31,781, August 20, 1884. 

In order to obtain a larger amount than hitherto of 
coarse grained salt from brine, the latter is drawn off ns 
soon as the coarse grains have completely formed, and 
worked for lino grained salt iu a second pan. Hitherto a 
portion of tho large-grained salt has been allowed to 
remain in the pans, to be collected subsequently ns a 
second-quality product.—W. D, 11. 


Improvements in Packages for containing Caustic Soda. 

J. Clnre. Eng. l’at. 12,159, September 9, 1884. 

The improvement consists iu tho method of closing the 
orifice in the head of tho caustic-soda drum by means 
of a lid with folded edges, so arranged as to slide 
within the edges of the orifice, ulso folded to correspond. 

-II. J. 


Improvements in the Utilisation of Alkali Waste from 
the Leblanc Process in the Manufacture of Carbonate 
of Soda with Production of Sulphuretted Hydrogen. 
£. W. Parnell amt J. Simpson, Liverpool. Eng. i’ut. 
381, Junuury 12, 1880. 

The object of this invention is to dispense with tho use 
of lime for tho liberation of ammonia from ammonium 


chloride in the ammonia-soda process, by employing 
alkali waste from the Leblanc process for this purpose, 
ami aiso to produce sulphuretted hydrogen in a con¬ 
dition available for the manufacture of sulphur or its 
compounds. A mixture of alkali waste is heated witli a 
solution of ammonium cldnridc in a closed vessel, when 
ammonium sulphide will he given off with the steam. 
This vapour is absorbed in water, and employed for the 
manufacture of carbonate of soda, by being conducted 
into a solution of sodium chloride, together with car¬ 
bonic dioxide, in the same manner ns free ammonia is 
employed in the ordinary manufacture of carbonate of 
soda by the ammonia process. Ultimately the sulphur 
which passes into the absorbing plant is liberated in 
combination with hydrogen, and limy, niter washing 
with nil acid solution to absorb any trace of ammonia, 
he burnt or dealt with by any of tho known methods. 

-S. 11. 


Improvements in the Manufacture of Chromates and 

bichromates. J. J. Hood. Eng. Pat. 3895, March 2G, 

1885. 

TlIE chrome ore is first heated with potassium sails, and 
with or without lime, in the usual manner, lixiviated, 
and the resulting potassium chromate solution con¬ 
centrated. 

In order to produce sodium chromates, the ahovc- 
descrihed solution is treated with sullieient sulphate of 
soda to convert all the potassium and calcium salts 
present into sulphates, and the mixture concentrated, 
when the potassium sulphate crystallises out, and may 
he used for decomposing a fresh quantity of ore 1 the 
saturated solution of sodium chromate is then treated 
with the quantity of sulphuric acid necessary to combine 
with half tho sodium present, nml the sodium sulphate 
separated by crystallisation. The solution 'of sodium 
bichromate is then further concentrated and crystallised, 
or evaporated to dryness and fused. 

To prepare tho ammonium chromates, a hot, strong 
solution of ammonium sulphate is added to a hot, strong 
solution of potassium chromate, and the whole allowed 
to cool, when the hulk of the potassium sulphate formed 
crystallises out. The residual liquid, which still con¬ 
tains some potnssic sulphate, mny bo used for making 
either ammonium chromate or bichromate ; for the first 
salt, tho liquid is evaporated ul a gentle bent, with 
addition of ammonium hydrato if necessary ; during tho 
concentration the potassium sulphate crystallises out 
and is removed, nml tho ammonium chromntc is even¬ 
tually allowed to crystallise. To form ammonium 
bichromate, the liquid is simply boiled down, the 
potassic sulphate taken out as it separates, and the solu¬ 
tion crystallised ; the ammonia gas given off during the 
operation being collected by suitable menus. 

Or tlib ammonium salts are prepared from sodium 
chromate, and ammonium sulplmtu or chloride, with 
addition of hydrochloric or sulphuric acid in sullieient 
quantity to form sodium bichromate, whereby losses of 
ummnmu arc avoided. Other chromates and bichromates 
may he prepared from sodium chromate.—H. J. 


Improvements in Apparatus for the Production of 
Sulphuric Acid. William Spence. From J. Thyss, of 
Iliiku, ltussiu. Eng. 1’at, 9317, June 23, 18S4. 

The apparatus under this invention is intended to 
increase the production of sulphuric-acid chambers, and 
consists in the adaptation to such chambers of one or 
more columns of lead, which support leaden frames and 
sheets of lead piereeil with holes alternately. Sulphurous 
arid, nitrous gases, and steam pass through the holes of 
tho plates and impinge on tiio. parts not perforated, 
whereby a multiplied contact is brought about which 
effects a better oxidation of the sulphurous acid,—S. II, 


Improvements in the Manufacture of Anhydrous Sul¬ 
phuric Acid. Henry Edward Newton. From A. 
Nobel and G. Fchrunbnch, l’aris. Eng. l’at. 10,800, 
August 1, 1884. 

An air-tight cylinder of acid-proof material a is filled 
with fragments of glacial phosphoric acid, and aur- 
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rounded with a sand-bath e, which permits of its being 
heated to a high temperature. On passing vapours m 
monohydrnted or highly concentrated sulphuric acid 
through the pipe g, sulphuric anhydride is formed, and 
distils over through b, whilst at the same time the 
glacial phosphoric acid absorbs the water contained in 



the sulphuric acid, as well as a certain quantity of sul¬ 
phuric acid, liquefies and Hows oil' through tl. l’rom 
time to time a fresh supply of phosphoric acid is intro¬ 
duced through A. The residual liquid phosphoric acid, 
containing water and sulphuric acid, can he recovered by 
distilling otr the sulphuric acid after adding some more 
water.—S. II. 


Improvements in Apparatus fur Concentrating Sulphuric 
Acid. V. Jensen, London. From A. Kux. Eng. l’at. 
S303, June 10, 1SS4. 

Tills apparatus (sec Figs. 1 and 2) consists of an 
upper dumc-shaped part a connected with a lower 

riel. 



dome-shaped part b, by a system of tubes, through 
which the dilute acid circulates. The tube sys- 
ric.j. 


tern is enclosed in a cylinder, through which steam 
is passed by tho inlet / uml outlot g. It is a special 


feature of apparatus constructed according to this 
invention that the steam docs not pass through lead 
pipes, hut outwardly surrounds a pipo system, through 
which the acid circulates. If a pipe becomes leaky, it 
can he stopped with a leaden plug; if it collapses, the 
apparatus still continues to work. The dilute sulphuric 
acid enters at h, and is heated in the tubes. Aqueous 
vapour passes away at k, a spray l fixing any ncid 
mechanically carried over. A lube (/, which is not 
heated, assists the circulation of the acid between a and 
b. The concentrated acid is drawn oil'at i. This appa¬ 
ratus is especially suitable for the concentration of tho 
dilute acid from vacuum ice-making machines.—\Y. D. II. 


An Improved Method and Apparatus for Recovering the 
Nitrous Products in the Manufacture of Sulphuric 
Acid. C. D. Abel. From tho Soeidte Anonyme do 
Javcl, l’aris. Eng. l’at. 10,871, August 1, 18S4. 

Tiie recovery of nitrous compounds in the manufacturo 
of sulphuric acid by the employment of Gay-Lussac 
towers is unsatisfactory, because Iiy these means there 
is not cll'cctcd that intimate mixture of the gases which 
is necessary for the formation of nitrons ncid that is 
absorbed by sulphuric acid. This invention relates to a 
method for elleeting the required intimate mixtnro 
without resistance to the How of the fluids. At the top 
of a tower, lined with lead, are placed several sets of 
apparatus delivering showers of concentrated sulphuric 
acid about 00° II., which descend on to a stratum of coke 
about a foot deep laid on a grating raised about a yard 
above the bottom of the tower. The gas enters under 
this grating, rises up through the showers of sulphuric 
acid, and is led by-a pipe from the top down to tho 
bottom of the Gay-Lussac tower.—S. II. 


Apparatus fur Concentrating Sulphuric Acid. A. J. 

Jlonlt, Loudon. From M. Willett, U.S.A. Eng. Pat. 

9362, June 24, 1884. 

Till-: objects of this invention arc to allow the acid to bo 
rapidly and easily heated, to condense the vapours 
evolved at some aistnuco away from the surface of the 
acid— thus obviating any cooling action at the surface of 
the acid,—to render possible tho employment of light, 
and rolled instead of hnmmcrcd platinum, and to rcuuco 
fuel consumption, size of apparatus, and loss of platinum. 
The boilers consist of platinum tubes about three feet in 
length and six inches in diameter, preferably arranged 
in a series at descending levels above an inclined furnace 
shaft. The tubes are supported by a number of iron 
[dates set vertically at right angles to the length, and 
shaped to conform to the curve, of the boilers. The ends 
of tho boilers project beyond the outside supporting 
[dates, so that the solder-jointing of the cuds is not 
exposed to tho action of the tiro. Plates of iron or othor 
suitable material running lengthwise between the tubes 
prevent the portion of the boilers above the therein- 
contained acid from coming in contact with the llamcs 
or hot gases from tho furnneo. 'The boilers have gas 
openings at their tops in the centre, by' which tho 
vapours nro conveyed to water arms, nnd thence to 
condensers. The connection of the boilers in series is 
cllcctcd by platinum tubes at alternate ends, each 
containing u slip-joint, this arrangement being rendered 
possible by the gradation of levels. These connecting 
tubes are so arranged that the first or highest boiler 
containing tho weakest acid, and exposed to tho least 
degree of heat, has a film of liquid not more than au 
inch and u-linlf deep; whilst the best or lowest boiler 
holding tho strongest acid, and exposed to tho greatest 
heat, from its position in front of tuo furnnee, contains 
acid to the depth of two inches and n-lmlf. Tho position 
of the connecting tubes is such that the acid from tho 
Burfnco of an upper or preceding boiler is carried to tho 
bottom of that next below it. Tho enpneity of produc¬ 
tion is stated to bo from eighteen to twenty-two pounds 
per squuro inch, tho loss of platinum six-tonths of a 
milligram per ton of oil of vitriol obtained.—W. D. 11. 
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Improvements in Stills for Concentrating Sulphuric Acid. 

C. Bartach. Eng. l’nt. 0127, May 19, 18S5. 

A still for concentrating sulphuric acid which may he 
readily opened for inspection, and slmll be less liable to 
fouling tfinu the ordinary platinum still in use, is the sub¬ 
ject of this invention. A in Fig. 1 is a trough of platinum, 
scmi-circulnr in cross-section, and 11 is a llange secured to 
A near its top, and extending around its periphery, thus 
leaving a gutter C. D is a cover which rests in the 
gutter ; E is the inlet pipe for the acid, and is placed 
near the top ; F is an outlet for escaping fumes ; U is an 
overflow pipe ; H is the main outlet, leading into an 
equalising jar, whence the acid Hows into convenient 
receptacles. The equalising jar consists of an inner and 
outer jar, between which a stream of cold water is passed. 
It is so placed that its outlet shall lie level with the 
height at which the acid is desired to be kept in the still. 



Before commencing to distil, the gutter C is tilled with 
any liquid so as to form a hydraulic lute, mid the 
equalising jar is filled with acid up to the level of its 
outlet. The acid to he concentrated is then allowed to 
flow slowly into the still through E. The main outlet is 
connected with the still at the point where the end-rise 
commences from the bottom, and thus will carry otr acid 
from the very lowest portion of the still, whereby only 
that of the greatest specific gravity and consequent con¬ 
centration Hows oil'. The How of the acid at the bottom 
outlet also carries otf into equalising jar deposits of lend 
and iron sulphido contained in the acid and precipitated 
in the course of concentration, which would otherwise 
bum fast to the bottom of the still, and crack the bottom, 
owing to unequal expansion.—S. II. 


Till.—GLASS, POTTERY, AND EARTHENWARE. 

Item arks on the Calculation of Mixings for the Manu¬ 
facture of Glass. E. Tscheuschcnr. Dingl. i’olyt. J. 

256 , 75 . 

Notwithstanding the many publications which ap¬ 
peared in the last decade on the chemical constitution 
nnd composition of glass, we arc still in want of a prac¬ 
tical method which allows of easily calculating the 
mixtures of raw materials for glass making. Although 
wo know that many kinds of glass consist of a double 
compound of an alkali trisilicuto and earth trisilicate, 
the proportion of both remains still to bo settled. 
According to Beneath, this proportion should only vary 
from 1:1 to 5 :7 for the best glasses, but It. Weber lias 
lately shown that considerably greater variation* may 
occur without detriment to the quality of the' glass. 
The author has attempted to Had out a relation between 
alkali, earth and silica for tlio diHercnt kinds of glass. 
If in the analysis of any glass a;AO* expresses tlio 
alkali, i/EO* the earth, and cSiO, the silica, all in 
equivalents, the composition of glass will bo represented 
by the formula aAO H-yEO + cSiO,., where a-, y, s 
may bo figures variable between certain limits, accordin'' 
to the quality of the glass. For the normal compose 
tion of glnss, these coefficients would have the vnluu 
ss-y—Ij = —3 (x + y) = C. But tlio formula z~3 


* AO=«lkall oxhlo; KO = earth oxlilo. 


(x + y) would only bo right if x=y —that is to say, 
if the glnss contains equal equivalents of alkalis ami 
earths, the amount of silica should be six times as much. 
This formula is now compared with some analyses of 
glass, published by It. 1\ eber, which has been found 
in practice to possess the physical qualities required. In 
these analyses there was— 

x y z 3 (x + ;/> + i/) 


0-G ... 

... 1 .. 

.... 4-0' ... 

.. 4-8 ... 

... 41 

0 -H ... 

... 1 .. 

... 4-2 .. 

.. 4-8 .. 

.. 41 

s-ss ... 

.. ! .. 

... 5-3 .. 

.. 5-G4 .. 

.. 4-8 

0-9 ... 

.. 1 .. 

... 5-3 .. 

.. 5-7 .. 

.. 5-4 

0-9 ... 

... 1 .. 

... 5-2 .. 

.. 5-7 .. 

.. 5-4 

0-G ... 

.. 1 ... 

... 4-4 .. 

.. 4-S .. 

.. 4-1 

0-G ... 

.. I ... 

... 3-S .. 

.. 4-8 .. 

.. 4-1 

20 ... 

.. 1 .. 

... 12-5 .. 

.. 90 .. 

.. 150 

1-5 ... 

.. 1 .. 

... 9-G .. 

.. 7-5 .. 

.. 9’75 

1-5 ... 

.. 1 .. 

... 8-8 .. 

.. 7**3 

.. 9-75 

0-S5 ... 

.. I .., 

... 5-2 .. 

.. 5 ’55 .. 

.. 5-20 

0 33 ... 

.. 1 .., 

... 3-5 .. 

.. 3-99 ... 

.. 3-33 


The first three columns represent the equivalent of 
alkali, earth nnd silica really found in the samples; the 
fourth column shows the figures which should have been 
expected if the amount of silica corresponded with 
3(x + y), whereas the fifth column is calculated from 
another formula which was substituted for 3(* + y.) 
As already mentioned above, z could only be equal to 
3(x- + y) if x bo cqnnl to y, but this was not the case 
in the samples tested, We also sec that z is lower than 
:i{x + y) if a: be smaller than 1, nnd vice versd. Tho 


substituted formula 3 


(?-) 


ngrccs much’ more 


closely to the results found by analysis, and we should now 
write our normal formula for the composition of gloss, 

aAO + yEO+H^y + yj SiCE. We can further conclude 


from the analyses that if y = \, x may vary from 0-0 to 
10 for sheet-glass, from 1-5 to 2 0 for Bohemian flint- 
glass, and from 08 to l - 5 for white bottle-glass. 
Assuming these variations, we obtain the following for¬ 
mulas for the composition of sheet-glass (H = lv or Nn). 


1 . (O GIt.,0 4- l.CaO)4 ISiO a 

2. (07B..O + l.CuO)l-5SiO a 

3. (0-SU..O + l.G’aUJi nSiO, 

4. (0-9K..O + l.CaO)5-4SiO-. 

5. (1-Olt.O -l- l.CaO)O OEiO a 


From these formula: we can calculate the following 
percentage compositions for the two kinds of sheet- 
glass:— 


rotuMi-I.lmc Glass. 

]«. 00x177 = 2S'2G = 157K..O 
T0x28-0 = 28*0 = I5 G flat) 
fix 300 = 1230 = 0S7SIO- 


170'2G 1000 

2o. 07x177 = 32-07= 1G S IC.O 
1-0x280= 2800= IKK.-ub 
l-5x300 = 13500= GS'JSiO-. 


100 07 100 0 

3a. 0-8x17-1= 37-GS= 177 17-0 
1 0 x 28 0 = 28-00= 13-2 CiiO 
1-OX3UO=1I7 00= COlSIOj 

212'GS 10000 

In. 0-0x17-1= 12-30= JS2 IC.O 
1 0x280= 28-00= 121 t.’uO 
5- lx 30 0 = 102 00= G07S1O" 


232'30 100-00 

Ui. 1-0x17-1= 171= 18-1 If-.O 
1 0x280= 28-0= Il-OL'iiO 
C0x30'0 = 180 0 = 70-0 SICs 

255-1 100 00 


Sotla-LImo Glass. 
lb. 0-0x31= 18-0= 11-0 Nn .O 
1 0 x 28 = 28-0= 16-5 Cut) 
47 x 30 = 123-0 = 72-5 SI0 3 


lUO'G 1000 

25. 07x31= 217= 117 Nn-0 
1 1-0 x 28 = 28-0= 15-2t;aO 
1-5 x 30 = 135-0 = 73-1 SIO a 


181-7 1000 

35. 0-8 x 31= 21-8= 127 Na..O 
1-0 x 28 = 28-0=-ICO CaO 
10 X 30=117 0= 73 G SiOa 

100-8 1000 

/• " 

15. 00x31= 27-0= 12-8 Nn..O 
1-0x28= 20-0= 12"8 t.'aO 
5-lX30= 1G2’0= 717 SiO’i 


2171) 1000 

65. T0x31= 31-0= 13-0 Na«0 
TOx 28= 28-0= 117 CaO 
6-0x30=180-0= 75-3 BiOj 


230 0 lOO’O 


Wo will now illustrato the application of theso 
formula: for tho production of sheet-glass of medium 
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fusibility. Supposin',' there tiro the following raw 
materials :— 

Nicvelstein sand of 00% SiOj 

Ammonia soda ash of 0S% C0 3 Na 1 (57 - 3% Nn-O) 

Refined salt cake of 00% SOjNa»(42% Na-jO) 

Ground Calc-spar of 07% CnC0 3 (54-3% CaO) 

According to formula 45, we should have (o take for a 
suitable mixing— 

(12-S x 100): 57\3 = 22-3kg. soda ash 
(12-Sx 100): 54'3=23'0kg. calc-spar 
(74 "4 x 100): 00 = 74 - 2kg. sand ; 

or in using salt cake, (12-Sx 100) :42=30'5kg. salt cake. 

Just in the same manner we can apply the other 
formulas for the production of glass, more or less 
fusible, just as required. The mixtures for east plate- 
glass formerly contained fnr more alkali than they do'at 
present. Whereas llearivaux's analysis of an old 
plate-glass from St. Gohain showed 


CaO. 0 0 

Nn-.O . 10 2 

l'e-Oj and AI Ah ... 0 - 7 

corresponding to the proportion of equivalents 
12'2 :1 -0 : 2T>, now plate-glasses have the following com¬ 
position 


Or, expressed in equivalents of silica, lead oxide and 
potash— 

3'5 :10 :0'33 ; 17 : l'O : 0'8 ; 57:10: 07 ; G'J : 1'0 : l'O 
whereas the normal formula would require 

3-3 :1 0 : 0*3 ; 10 :10 : 0 8; 117 :10 :07 ; G’0:10 : l'O 
There arc nlso published annlyscs of (lint-glass con- 
laining more and less silica than required by the normal 
formula. This shows that the easy fusibility of lead 
silicate allows of employing more silica than corres¬ 
ponding with tho formula. Rut if less silica he em¬ 
ployed, the glass will not be very durable. Indeed, it 
appears that these glasses are only specially prepared 
for optical purposes whore a great refractive power is 
the principal aim. For cheapness’ sake, a portion of 
lead oxide is often replaced by lime or baryta, or a 
mixture of either, and in this case the amount of silica 
agrees with our normal formula, as shown by Nehsc and 
Scliiir’s analyses of Mastrich half-crystal glass -.— 


SiO» .. 

. 01-0 ... 

.. 05-5 ... 

... 57 'G 

1’bO . 

. 100 ... 

.. lGO ... 

... 25'4 

CaO . 

. 4-5 ... 

.. 01 ... 

... 4-1 

RaO . 

. 0-3 ... 

— 

... - 

K..0 . 

. 11-3 ... 

— 

... 11-9 

Nn„0. 

. . 

.. 0'4 ... 

... 17 


SIO; :H)0+Ca0+Ba0 : Alkali—57: 1:0'G; 17:1:07; 5 0:1:07 
Caleulutcil on our formula— 17:1:0'G; i‘5:1:07; 1*5:1:07 



From St. Gohnln 
(Llenrivuiu). 

From Mi)ntlu?on 
(Ilcnrivaiix). 

From Gormany 
(Ucnrivaux). 

From St. Gohain 
(l’clutizc). 

From Aix-la< 
Clmi>cllc (JnecKol). 

S10 2 . 

727 

GO-3 

7027 

72-1 

72-31 

CaO . 

15-7 

15-8 

15-80 

15-5 

11-00 

Nn-0. 

12*2 

137 

13GG 

127 

1112 

Or expressed In equivalents .... 

4-3 : t: 07 

47 :l :00 

47:1.00 

4'3 :1:0 0 

4-5:1:07 


These very well agree with our normal formula, which 
would requiro thus :— 


177:1:07; 10S : 1: 0G ; 4 08:1:0G; 1'0S:1:0'G; 177:1:07 
For white bottle glass, the proportion of the equiva¬ 
lents between lime and alkali should lie between 1 : 0;S 
and i : 1 "li, corresponding with tho following percentage 
composition :— 

Sodu-Olass. Potash-Class. 


SiO a . from 74 to 7!l'5 

CaO. 14 „ 7'll 

Nu,0 ... „ 12 „ 12 0 


from C!P5 to 74 8 
„ 13 0 „ 7'2 

,, l/'a ,, IS O 


whereas for crystal glass (grinding glass), the proportion 
of lime and alkali should lie between 1 and 2, or, ex¬ 
pressed in percentage— 


SiO, . 
Call .. 
Alkali 


78 0% 

no 

IG'4 


Numerous analyses of good Hint-glass also prove the 
applicability of our normni formula, thus :— 


Of late years the demand for a glnss combining cheap¬ 
ness and durability caused glass-makers to produce glass 
containing as much silica as possible. The amount of 
lead oxide lmd thus to be reduced, and this was replaced 
by potash, in order'to guard against any appearance of a 
yellowish colour. Rut the quality grows inferior nt tho 
same time, a decrease of lead being accompanied by loss 
of weight, brilliancy, refractive and diversive power. 
In using 1)0% pearl-ash, normni mixtures are thus:— 


Sand . 

. 100 .. 

. 100 .. 

. 100 .. 

. 100 

Red lead....;. 

. 108 .. 

81 .. 

74 .. 

. 5S 

Curb, of potash. 

. 24 .. 

. 43 .. 

. 35 .. 

, 40 

or for hard crystal- 

glass— 




Sand . 

. 100 .. 

. 100 .. 

. 100 .. 

. 100 

Red lend. 

. 73 .. 

. 03 .. 

. 50 .. 

. 48 

Curb, of potash. 

. 24 .. 

. 17 .. 

15 .. 

. 2G 


or for soft optical glasses— 


Sand . 

lied lend. 

100 . 

130 . 

. 100 

Carh. of potash... 

20 . 




Flint-Glass 

(Weber). 

French Crystal 
(Ben rath). 

FnjiHsh Fllnt- 
CluiitflUcrtlik-r). 

Fllnt- 
Glww (Karmlay). 

SlOo . 

45-12 

ISl 

5fl 

55-13 

PbO . 

47'00 

38-0 

37-1 

3P20 

CnO . 

- 

o-o 


- 

K--0 . 

G'8 

12 5 

0-1 

13-51 

FcuOj AIijOj .. 

0-82 

0-5 

20 

- 

MgO. 

0'30 

- 


— 


10070 

097 

100'2 

99-81 
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Our nornml formula is not applicable for the composition 
of green bottle-glass. Cheapness is bore the first con¬ 
sideration, and therefore expensive alkalis must only be 
very economically used. Green bottle-glass can, indeed, 
be considered as a limesilicate, often containing alumina 
and magnesia silicate. On account of the absence of 
an alkali, the composition approaches that of a bisilicate. 
A higher amount of silicate cannot bo attained without 
making the glass so ditlicnlt to fuse as to make it quite 
impossible to work it iu our furnaces. As a matter of 
fact, the glass-maker finds it often necessary to add a 
little iron as a llux to avoid devitrification. French 
bottle-glass, of latest make, hnd the following composi¬ 
tion, according to llenrivnux :— 


SiO. 

Cognac. 

llorrieaux. 

CliampnRnc. 

... G*2‘54 .. 

... 01*75 

OHIO 

AML - 

. 4-42 .. 

... 7-10 ... 

.. 4-44 

Fc.Oj .. 

. 1-34 .. 

... 2-70 ... 

.. 1-S5 

GaO. 

. 20-47 .. 

... 19G0 ... 

.. 1795 

MgO .. 

. 5-41 .. 

... 4-55 ... 

.. G'IS 

Na.O .. 

. 4-73 .. 

... 4-10 ... 

.. GIG 

MnO .. 

. 4-73 .. 

... o-ii ... 

.. G-1G 

K..0. 

. 0-94 .. 

... 0-11 ... 

.. 113 

SOjlI... 

. 0-10 .. 

... 009 ... 

.. 017 


-- 

— 

— 

99-95 

portion of equivalents— 

100 00 

99-98 


20:10:0-1 

2 0 :1 0 :0-1 

20:1-0:0-2 


Supposing the following raw materials have to be used 
for bottle-glass making :— 

Gneiss, composed thus— 

(Sand of 00% SiO»; 5% 
Fc-Oji and 5% AML, 

SiOj.. G4‘17%-| and limestone of 01% 

AML . 13-S7 CaCO,; 5% SiO. and 

FeO . G40 4% A ML + Fe-Oj. 

GaO . 2-74 

MgO. 2.21 

K-.O + Nn-O. 703 

IDO . 101 

OS 03 

a suitable mixing would be 100 parts gneiss, 70 parts 
limestone, ami GO parts sand. 

l’arts SiO, AWL Fc,Oj CuO M e O £’° ( | TL 

100Kiicls3contain .. CPI7 1387 G’10 27-1 221 7 - l>3 S702 

70 limestone .. 3 00 210 — 3370 — — 11 10 

CO Bund „ ..6100 .TOO TOO — — — WOO 

121-17 1327 0-10 38'lt 221 fra 133T2 
The bottle-glass obtained would therefore have tho fol¬ 
lowing composition— 


X Equivalents. 

SiOj. 01-2 =2 04 

Al-.Oj. 0-G - 0-181 

Fe-Oj. 4-7 = 0-11 I 


Fe-Oj. 4-7 = 0-11 1_ 

CnO . 19-4 = 0 G9 f -1 UJ 

MgO . 1-1 - 0-05 J 

Alkali. 40 =0-10 


100-0 


mineral phosphates such as phosphorites and apatite are 
too rich in iron for the purpose, the product being known 
as bone-glass. In 1SG0, in North America, an opal glass 
was prepared by the use of cryolite, Al.F,,GXuF, and 
since that date this material has been employed almost 
exclusively. Seeing that the price of cryolite has risen 
greatly, a substitute for cryolite is desirable. It is then 
last necessary to determine on what circumstances or 
materials the production of milk-glass depends. In 1SG9 
Iicnrath examined American cryolite glass, and finding 
no fluorine, advanced the opinion that the opalisation was 
due to a separation of alumina, and designated this 
phenomenon “devitrification”; lie also concluded that tho 
wholcof the fluorine had been volatilised as silicon fluoride. 
In the same year, a cryolite glass from the same source 
wns examined by Williams, who found that it contained 
fluorine, and ascribed the opali/.ation to a formation of 
silicolluoridc of sodium, which dissolved in the molten 
glass, but separated on cooling. The statements of these 
two observers, as to the presence of fluorine, being so 
contradictory, the author analysed an Austrian cryolite 
glass, with the following results:—SiO,, 7S'00; AI.Oj, 
3-12; Fe-jOj, trace ; MnO, trace ; CaO, 3-’S7 ; NaAJ, 9'4G ; 
K-O, 4-35; F, 3 - 77; total, 102T*7; less O correspond¬ 
ing to F, 1 '59= 100’CIS. From these numbers the pro¬ 
portions of the materials of the charge may be calculated 
with approximation to have been—SiO», 100 ; AI»F 0l 
GXaF, 15-91 ; Na-COj, S’13; K,CO, 7*91 ; CnCO a , S : 55. 
The amount of alumina found is a measure of the cryolite 
added, and from the proportions respectively which 
alumina bears to fluorine in cryolite amt in the glass, it 
appears that during the mcliing, 4-11 parts of lluorinc 
per100 of SiO; are volatilised as a silicon fluoride. With 
a view of determining whether the formation of milk- 
glass is due to (I) alumina, (2) fluorine, or (3) alumina in 
conjunction with fluorine, the author has made syntheti¬ 
cal experiments recorded iu detail. The results show 
conclusively that only iu conjunction with fluorine has 
alumina the power of causing “devitrification,” this 
depending, anparently, upon the formation of aluminium 
fluoride which dissolves in the molten mass, but separates 
ouL in a most minute state of subdivision on cooling. If 
milk-glass manufacturers desire to dispense with the use 
of cryolite, recourse must be hnd to materials rich 
respectively in alumina and fluorine ; in regard to the 
first there is little difficulty, as kaolin and felspar, free 
from iron, arc readily obtained ; in respect of the second, 
there is practically no choice but to employ fluor-spar, 
which it will be necessary to convert into an alkaline 
Ijuoridu by fusion with sodium carbonate, sinco too much 
lime would be introduced into the glass wore tho fluor-spar 
directly added. The author has found by experiment 
that tho yield of alkaline fluoride is much greater if an 
equal weight of silica be added before fusing with sodium 
carbonate. The melt is lixiviated, the solution consist¬ 
ing of nlkaline fluoride and silicate is evaporated to 
dryness, and tho dry residue added directly to the 
charge—W. D. B. 


X.—METALLUKGY, MINING, Etc. 

1'ltOGltESS IN METALLUKGY. 


which corresponds well with llenrivaux’s analyses of 
French Cognac and Bordcnux bottle-glass. 

We may therefore Bay that wheroas in tho composi¬ 
tion of green bottle-glass tho formation of a hisilicato is 
all that can be aimed at, for all other kinds of glass 
with x equivalents of alkali and y equivalents of earths 
we can arrive at the amount of silica z in equivalents by 

applying tho formula s=3f— + y\ 

\ y /.—S. 11, 


Contributions to a Knowledge of Oml or Cryolite Gluss, 
0. Weinrob. Ding!. Foiyt. J. 256 , 301. 

Oxide of tin, which doubtless formed a diflieultly-fusiblo 
tin enamel, was first employed for tho above varioty of 
glass ; this was replaced later on by calcium phosphato 
from tho ashes of bono and guano—tho majority of 


Zinc Extraction. Diiigl. 1’olyt. J. 256 , 317-321. 

L. K LEHMAN'S modification of his condenser for zinc 
distillation is described ; the object of the modification 
being to prevent escape of zinc vapours at the front of 
the furnace. (Gcr. Fat. 28,590, December 14, 1883.) 

Jicsscmcrisimj Copper Ore and Matte. J. Gamier. Ger 
Fat. 30,418, July 3, 1884. 

A modified Bessemer converter for tho nbovo process. 
Tho lining is to bo mado either of siliceous material, or 
of materials which are not attacked by silica or bases, 
such as chrome iron ore, calcium sulphate, zinc silicate, 
calcium phosphate, etc. When an acid lining is em¬ 
ployed, it is to bo so thin that a layer of slug or matte 
may bo chilled upon it by cooling tho oxtorior of tho 
vessel with an uir or water-jacket. 
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Furnarr, for Smelling nr Fusing Metals. .1, Qiinglio, 
J. Piiitsch mid A. Lentz. Gcr. l*nt. 29,551, March 9, 
1SS4. (See this Journal, vol. iii. )>. 039.) 

'J'lie arrangement consists of two shaft furnaces placed 
near together, and connected at the top and bottom by 
Hues, in the latter of which are placed suitable valves to 
control the gaseous currents. The gases from one shaft 
are passed into the top of the other, and down through a 
mass of ignited fuel, ami then into a gas-holder for dis¬ 
tribution as required. The shafts are charged with fuel 
and ore, and tlio liquid products are removed in the 
usual way. 

Fusion of Zino Alloys, G. Solve. Gcr. I’at. 29,535, 
June SI, 1883. 

The patentee proposes the furnace shown in Figs. 1 
and 2 for the preparation of zinc alloys. Crucibles T 
project through the roof of the furnace, and stand on 
refractory stands F. The crucible is somewhat smaller 
than the hole in the roof, so that the two arc not in con¬ 
tact. The sole slopes on all sides towards the middle, 
so that when a crucible hi cabs, the spilt metal can he 
tapped oil'at S. In the preparation of brass, for example, 
after the requisite amount of copper is fused, the whole 


An Improved Method of Extracting Copper, Field, 
Cobalt, Silver or Gold from their Ores. Lorcntz Albert 
Groth, K.G.V., London. From C.G. Dahlcrus, Denuin, 
France. Eng. l'at. 5042, May 7, 1885. 

The ore is to be roasted, mixed with chloride of lime or 
similar substances, and dilute acid: the resulting solu¬ 
tions of the metals is then precipitated in the usual way. 

—W. G. M. 


Improvements in Method of and Apparatus for Reducing 

(Jrcs. J. K. Gridin, .Brooklyn, U.S.A. Eng. Pat. 

0124, May 19, 18S5. 

The ore is fed through a hopper into a rotating dis¬ 
tributor, having openings in its periphery for the dis¬ 
charge of the ore, and contained in an outer shell also 
revolving, hut at a higher speed and in an opposite 
direction. The ore, thus fed in, becomes packed by the 
action of the centrifugal force against the inner wall of 
the shell until the accumulation has reached to the cir¬ 
cumference of the distributor, then for the lirst time the 
pulverisation commences by the mutual attrition of the 
particles of ore. As fast as the substance is reduced to 
the required degree of iinencss, the powder is carried 



of tlio zinc is quickly added, and so much scrap brass ns 
will make the contents pasty. By this means cold layers 
of metal are formed in the upper part of the crucible. 
Since the crucibles project from the furnace this reduced 
temperature at the surface of the metal is easily main¬ 
tained by the addition from time to time of scrap. By 
this means very little loss of zinc results. On drawing 
the crucible and stirring up the contents a uniform alloy 
is produced.—J. T. _ 

Coaling Iron and Steel with Copper and its Alloys. J. 
.1. Tavlor. 'Wolverhampton. Lug. Pat. 10.8SG, August 
2, 1SS4. 

Tilt: articles aro pickled as if for galvanising, and aro (lieu 
immersed in allot solution of one pound borax to four gal¬ 
lons water. The articles arc dried and immersed in the 
cupper or copper alloy bath ; the flux employed through 
which to enter the articles consists of borax. Common 
salt is addud from time to time to thin this tlu.x. The 
Jinx employed over the part of the hath where the articles 
are withdrawn after being coated, consists preferably of 
glass, though borax, alone or with glass, may be em¬ 
ployed.—J. T. _ 

Improvements in the Method of ami in Apparatus Jor 
Extracting Gold and Silver from their Ores by Amal¬ 
gamation. 11. M. Whitehead, Loudon. Eng. Fat. 
11,701, August 27, 1SS4. 

The amalgamator consists of a series of air-tight 
chambers, each containing a vertical partition reaching 
from the top to within a short distance of the bottom, 
and having its lower edge toothed. One-half of ouo 
terminal chamber is connected with an exhauster, ami 
the reverse half of the other terminal is in communication 
with an ore-feeding channel. A door is arranged at the 
lowest pari of each chamber for the removal of amalgam, 
and a gauge glass is lilted to each pair of compartments. 
When required for use, mercury is poured into each 
chamber until tho row of teeth is just covered, the ex¬ 
haust is let on, and the ore fed in at tho other end. Tho 
oro (dry or with water) is thus carried by suction beneath 
tho division j and, therefore, through tho mercury in each 
successive compartment until it passes away through tho 
exhaust outlet. Flouring is to bo prevented by the use 
of sodium amalgam or othorwiso.—\Y. G. M. 


away by currents of air introduced through channels in 
the distributor, and is collected in suitable receivers. 
The degree of Iinencss obtainable will vary (inversely) 
with the velocity of the air current. For certain ores it 
is preferable that the shell only rotate, the distributor 
remaining fixed. Kxpcrimcnt lias shown that velocities 
of 150 to'200 revolutions per minute, in opposite direc¬ 
tions, Biillicc to crush hard rock, such as quartz, to an 
impalpable powder in satisfactory quantities, and without 
injury to the machine, and without admixture of 
foreign substances.—W. G. M. 


XI—FATS, OILS, AND SOAP MANUFACTURE. 

Measurement of Frictions'of lubricating Otis. C. J. II. 

Woudbury. Bull. Mulholisc, 323, 1SS5. 

This is a report by M. Sclieuror-Kestner upon a paper 
bearin'' the above titlc, recently communicated to the 
•Socicld Imlustricllo. The subject has been investigated 
by tho dynamical method, and by means of an apparatus 
consisting essentially of a couple of discs with piano 
opposing surfaces, the lower of which is rotated by the 
direct application of power, the upper tending to ho 
drawn into rotation by contact; this tendency is 
resisted mid its quantity registered by means of a 
dynamometrical suspension. Tlio oil to be tested is sup¬ 
plied continuously through a tube passing through tho 
upper disc, which ulso contains an annular hollow through 
which ii stream of wntcr is mado to circulate, when tlio 
experiments aro to be made at ’constant tempciaturcs. 
The quantitative expressions for the friction are obtained 
ultimately in terms of the dynamometer readings and tho 
weight of tlio upper disc, and the results aro given in 
three tables appended to the original paper. In the first 
are contained tho results of varying tho temperature 
from 40 J to 100° l‘\, and the downward pressure upon tlio 
upper disc from I to40Ih. por square inch. An inspection 
of the diagram, by which tho numbers aro graphically 
represented, shows that tho force tending to rotate tho 
upper disc does not increaso proportionately to tho 
pressure ; this is duo to tlio influence of tlio cohesion of 
tlio oil itself, in consequence of which it participates in 
tho rotation. The second taldo gives the valuo of tlio 
coefficients of friction for the sumo sories of experiments, 
calculated by means of an equation deduced from a 
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consideration of the special conditions of the apparatus, 
and of the phenomena to be investigated. In general 
terms, the introduction of the third lubricating sub¬ 
stance, between the opposing surfaces, approximates the 
molecular problems involved to those of the How of 
liquids from minute orifices. The cncllicicnt of friction 
is seen from tin's table to diminish with increase of 
pressure, and of fluidity of the oil. The practical limit 
of iluidity is the necessity of preventing contact of the 
opposed surfaces. I 11 the third table the cil'ect of varying 
the temperature is shown by the numerical results 
obtained with a very fluid mineral oil, the pressure 011 
the upper disc being kept constant at 331b. per squaro 
inch. The maximum 01 useful effect was reached at 
S2° !•’. In conclusion, the author discusses the subject 
generally, showing to what extent purely scicntilic 
methods may be made to contribute to the elucidation of 
the very practical question of tlio value of lubricants. 

-C. F. C. 


Test of Mineral Lubricatin'/ Oils. Y. 1'alke. Clicin. 

Zcit. 9, 000. 

Mineral lubricating oils arc often adulterated by the 
addition of cheap oils. The following tests may serve 
for ascertaining their purity :—(1) Colour. The oil must 
he perfectly clear, and ns light as possible. It should 
not be turbid, which may he caused by the presence of 
water or other substances. If the oil be turbid by water, 
it froths on heating, whereas a turbidity produced by 
solid matters, such ns paraIlin, disappears on warming, 
and reappears on cooling. The characteristic feature of 
all mineral oils is their blue lluoresconce. (2) Smell. 
The smell must be os little perceptible as possible, and 
should not increase on warming the oil. It mostly smells 
like petroleum. (3) liehaviour on shaking with water. 
If three parts of oil he shaken with one part of water in 
a test tube, warmed, and allowed to stand in a water- 
bath for some time, 110 emulsion must appear between 
water and oil, but the latter should stand clear above the 
water, which should opalesce only very faintly, and be 
perfectly neutral. (4) liehaviour to caustic soda. The 
oil should not ho attacked by a caustic lye of 1 '40 sp. gr., 
neither in the cold nor on warming. Saponilication is a 
certain evidence of the presence of animal or vegetable 
fat. (5) liehaviour to sulphuric acid. On mixing the 
oil with sulphuric acid of TOO sp. gr. it must not bo 
coloured brown, but yellow at the most; otherwise resins 
have not been carefully removed. (15) liehaviour to 
nitric acid. On mixing oil with nitric ncid of 1 -45 sp. gr. 
a rise of temperature takes place, which should not 
exceed a certain limit. (7) Specific gravity. Although 
the specific gravity of oils suitable for lubricating pur¬ 
poses varies from 0'S75 to 0'930, only a very small lati¬ 
tude (0 003 at the most) is permitted in contracts. It is 
invariably taken at 15° C. (S) liehaviour 011 exposure to 
the air and bent. Spread in a thin layer ami exposed to 
the air for some time, its consistency must not change, 
nor should it become acid on being heated continuously 
aliove 150‘. Heated in open vessels it should not give oil’ 
combustible vapours, except at a high temperature, 
which is usually specified in contracts. Its Hashing point 
should bo ascertained in Abel’s apparatus. (9) liehaviour 
at a low temperature. It should bear a low temperature 
without losing its lubricating power, nor should it become 
solid oven at a very great cold, but it should rather 
assume the appearance of an ointment. (10) Test for 
consistency. This determination is most important. 
’1 he velocity of cillux of pure rape-seed oil is taken as a 
standard, and that of the mineral oil compared with it, 
lOOcc. of tlio sample are allowed to How out of a burette 
with tap, while the time which is required is noted 
down. In conclusion, tlio author urges the desirability 
of having a uniform mode of testing.—S. 11, 


An Improved Process'for the Extraction of Oil and the 
Production of Meal from Flax and other Seeds. 
II. II. Lako. From C. G, 11. (Juscro, of St. Etienne, 
Franco. Eng. Fat. 11,403, August IS, 1SS4, 

Instead of, ns usual, heating and thou pressing the 
wliolo bulk of the linseed, tlio patentee reduces it to 


coarse powder, and separates the meal by sifting into 
two parts about equal in weight. The part which goes 
through the sifters contains nearly the whole of tlio 
oil, which may be thus expressed without torrefaction. 
A purer oil is the result, and there is far less tendency to 
form an emulsion, as the mucilage remains in the 
portions which do not go through tlie sifter, which also 
thus form a novel linseed meal.—\V. L. C. 


A Nexu Method of and Apparatus for Making Emulsions 
for different Purposes. G. J. F. do Laval. Eng. Fat. 
12,5G2, September IS, 1SS4. 

Emulsions of fats and oils, both for food purposes and 
as lubricants, are prepared by forcing liquid fat or oil, 
tinder high pressure, into liquids at Tower pressure, in 
(indy-divided streams, through minute apertures. The 
apparatus consists essentially of two reservoirs and a 
force-pump, the outlet of which is a heavily-loaded valve, 
adjustable by a fine-threaded screw., Drawings are 
given.—W. L. G. 


Improvements in Apparatus for Lard Refinin'/, Cooling, 
and Filling. C. F. Hodges and \V. Christy. Eng. 
Fat. 12,720, September 23, 18S4. 

The apparatus, which is figured, consists of (1) a 
refining tank provided with a steam-jacket and mechani¬ 
cal stirrers ; (2) a cooling' tank provided with dashers or 
stirrers, and circulating pipes for hot water or steam ; 
(3) filling apparatus with clip's and nozzles, mechanically 
operated.—\V. L. C. 


XII.—PAINTS, VARNISHES, AND RESINS. 

The Darkening of Oil Colours. It. Kayscr. “Mitthei- 
lungen ties buyerisehen Ucworbcuiuseutns," 18S0, p. 
21 . 

The author’s observations confirm the statement that if 
a varnish boiled with litharge be rubbed up with cinna¬ 
bar, a formation of sulphide of lead gradually results. 
In oil painting only varnish prepared with borate of man¬ 
ganese should be employed, for the author ascribes the 
darkening of oil-colours to this gradual formation of lead 
sulphide.—'\V. D. II. 


XIII.—TANNING, LEATHER, GLUE, AND SIZE. 

Adulteration of Leather. It. Kayscr. Clicin. Zeit. 

56 . 1001 . 

STARCH sugnr is added frequently to increase the weight, 
os leather is eight or ten times ns dear ns this adulterant, 
and the sophistication cannot bu detected without 
chemical investigation. On examination of dill'ercnt 
samples of leather, the author finds grape-sugar present 
in quantities varying from 27 to 7 , 0 percent,— S. It. 


XV.—SUGAR, GUMS, STARCHES, Etc. 

Sugar Reel Farming. Dir.gl. Folyt. J. 256 , 374. 

WjtEDH places the cost of sugar beet growing in the 
province of Hanover at 27> marks per double centner, 
inclusive of leaves and cuttings. How much of the cost 
of production is to ho subtracted 011 account of these two 
last items is doubtful. 

Each shows that beets grown in tlio slindo arc inferior 
to those in the open. 

lly cultivation experiments on nino different estates, 
Mnurckcr lias found that on an average tlio highest 
sugar coiitonts pur beet—viz. , 14'9 percent.—was obtained 
with Dippo's Improved White, hut the best total yield of 
sugar with Kleiu-Wanzlobeuer Original crossed witli 
Vilmorin Klein-Wanzlcbcnor. 
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The importance of cultivating varieties as rich in 
sugar as possible is shown by the following results :— 





DifTerence. 

Yield per morgen.... 

181ccntnr. 

192contnr. 

-8 

Sagarin tliobeet.... 

11-3 

125 

—+1‘8 

Degree Brix . 

18*5 

1G*8 

—+ 1*7 

Sugar in tho juica .. 

15-9 

iro 

-+ra 

Quotient . 

85-a 

83*3 

-+2G 

Sugar per inorgen .. 

2G*31 

21'0 

-+2*31 


—\V. 1). 1$. 


Some Reactions of the Glucosidcs TIclicin and Glnco- 
vanillin. ]•'. Ticnianu and A. Kccs. tier. 18, 1G57- 
1 (Hii>. 

In studying the formation of such glucosidcs ns these in 
the plant, the authors endeavour to obtain light ns to the 
physiological processes in the vegetable organism giving 
rise to them. Therefore a trustworthy test for these 
glucosidcs would be of extreme value. The authors 
claim the introduction of the phcnylhydraziiio and 
hydroxylamine derivatives for this purpose, which give 
characteristic reactions. They are prepared with great 
facility; the former derivatives by gently heating either 
helioin or glucovnnillin with piieuylhydrazinc hydro¬ 
chloride—the new hydrazines separate on cooling; the 
latter derivatives by heating in molecular proportions a 
slightly alkaline alcoholic solution of either of the gluco¬ 
sidcs with hydroxylamine. When the reaction is com¬ 
plete the mixture is neutralised, evaporated to dryness, 
and extracted with absolute alcohol. Jlclicin p/tan/l- 
/i//(// (/ci'»c,C, 1 1MC11.Nj1IC 0 11 3 )(OC 0 IIiiO«)[ 1:2], is soluble 
in alcohol, ether and hot water, almost insoluble in cold 
water, and insoluble in benzene. It is deposited from 
its aqueous solutions in white, scarcely crystalline masses, 
which turn brown without apparent decomposition when 
dried in the air. Tlic dry substance melts at 1S7°. It 
does not reduce I'eliling solution. The hot aqueous solu¬ 
tion is yellow, by prolonged boiling the colour becomes 
paler, and the substance undergoes partial decomposition. 
Emulsion resolves it into the hydrazine ot sal icy I 
aldehyde, identical with that of Fischer [Ikr. 17, 575} 
and llossing [Ibid. 3001), and glucose identilied by the 
Fehling- and by Fischer's hydrazine-reaction. Gluco- 
van illin jdicn ijlh ydraeinc, 

C„ll J (CIl.N.lIC Q ll s )(0CII a )(0C (! ll„0 5 )[l:3:4], 
crystallises from its solution in boiling water, is readily 
soluble in alcohol, sparingly in cold water, and almost 
insoluble in benzene and ether. It is coloured brown in 
the air, and when dry melts at 195°. It produces a green 
precipitate in, but does not reduce Fehling solution. 
With emulsion it yields glucose and vanillin phcni/l- 
/iyn’» , ((ji'n(!,C 0 ll5(Cil.N 2 IIC,H t )(OCIIj)(OH)[I:3:4J,wIn'ch 
forms greyish-white leaflets (m.p. 105°) with silver 
lustre, and when moist bccomo discoloured in the air. 
The crystals are readily soluble in alcohol, other, and 
benzene, but very sparingly in water and light petro¬ 
leum. Ilclicinahloxim, C a ll^(dl.NOll)(OC 0 11 n(J s )[l :21, 
crystallises in lino white needles (imp, 190°) with 1 mol. 
llaO, which loses at 100°. It is insoluble in ether, but 
slightly soluble in alcohol, moderately so in water, 
whilst it dissolves readily in both acids and alkalis, but 
is partially precipitated from concentrated acid solutions 
by ammonia. It gives no characteristic colour reaction 
with concentrated sulphuric acid. It is powerfully 
hevorotatory. Emulsion converts it into glucose ami 
salicyl aldu.cim (see bach, Iter. 17,1785). Gluco-vanillin 
aldoxim, (J 0 IIa(UH.NOIl)(OCIl 3 )UC 0 llj|Oj)fl :3:4J, forms 
light yellow needles (m.p. 152°) with lmol. 1FO, which 
is driven oft' at 100°. It is less soluble in water and 
alcohol than hclicin aldoxim, but behaves in a similar 
manner to that substance with the utlicr reagents, and 
the polariscope. With emulsion it yields glucose and 


vanillin, aldoxim (comp. Lacli., Ibid. 1780). In all the 
above reactions the aldehyde group of the glucosidcs is 
attached, and the authors could not induce action 
between other phenylhydrazino or hydroxylamine, and 
the glucose nucleus of these and many other glucosidcs 
— c.t/., salicin, conifcrin, etc. ; in this they resemble the 
kind of sugars termed by Sclicibler " Ilioscn,” which 
do not react until they arc inverted.—D. A. L. 


Constitution and sonic Properties of RaJJinosc. C. 

Sclicibler. Her. 18, 1779-17SG. 

Tin: author confirms the identity of rafilnosc with 
“plus-sugar" and “gossyposo” (sec this Journal, iv. 411). 
Loiseau found fifteen per cent, of water in rnffinose, mid 
attributed to it the composition indicated by the formula 
C 1 „ir,.0., + 5H,0. Eitthnnsen, on the other hand, 
found "only 13*G4 per cent, water in his sugar from cotton 
seed, anil concluded it was C.,11.,0,, + 311,0. These 
different results are due to the difficulty attached to dry¬ 
ing rallinose ; heated at 85° to 90° below its melting 
mint, it loses only 13'G4 per cent, of water; when it is 
leafed higher, even at a little above 100°, it begins to 
caramelise, anil becomes to a certain extent inverted ; 
rallinose is hence much more susceptible to change than 
raw sugar, which docs not caramelise under 1G0°. lly 
drying this sugar, as far as possible (until the loss ■= 13% 
water), over sulphniic acid, and then in a water-bath the 
author is able to confirm I.oiscau’s view of. the composi¬ 
tion of ratTiuosc. The author finds its specific rotation is 

+103 9 to 104, or ^*=114*6. lly treatment with 

acid at 17—1S° C. its rotatory power diminished at first 
rapidly, later on slowly, and after ten days was constant 
at +52 3. At higher temperatures this change takes 
place quicker : at (i0°, for example, the specific rotation 
is reduced to + 53*2 in three hours, and to 40*7 in sixteen 
hours ; the solution then becomes yellow, and the colour 
increases ns the heating is continued. The author sug¬ 
gests that the rapid reduction in this rotation is due to 
inversion, whilst the slower decrease is perhaps the result 
of a subsequent change in the product of inversion. This 
point is being investigated with phmiylhydrnzinc, and 
otherwise. From these properties of rallinose, nml ns it 
is found associated with a bctfiin both in cotton seed 
(for. cit.) and in beet, the author infers that it is present 
in the original beet. Its easy inversion and caramelising, 
and its high specific rotation, go fnr to explain the reduc¬ 
tion in polarisation and partial inversion of beet-juice 
during the winter storage of roots in heaps. Roots of 
high rotatory power sillier much quicker and to a greater 
extent than other roots ; these roots are supposed to lie 
poor in juice because they yield less sugar than their 
rotatory power indicates. It is now evident that this 
supposition is not correct, but, in fact, these roots con¬ 
tain a large percentage of rallinose, which would account 
for the high rotatory power, for the bail-keeping pro¬ 
perties, etc. The behaviour of many sugar residues 
suggests the presence of rallinose. 'I ho identity of 
rajfinosc and mclitose is not yet confirmed. Rallinose 
containing C,, would bo classed, according to the author, 
as a “Trios” sugar.—D. A. L. 


XYL—BREWING, WINES, SPIRITS, Etc. 

Extracts from the Report of the Meeting of the Brewery 
Institute in Berlin. Chcm. Zcit. 9, G3S. 

l)lt. Hayduck explained tho value of hops in their 
effect upon the keeping power of beer. The antiseptic 
action of hops in beer fermentation is perceptible oven in 
the proportion of 0'25 hops to 500 of the wort. 1 bo effect 
of 1_15 parts of hops on tho different bacteria is approxi¬ 

mately’ tho same. It follows that tho antiseptic pitnciplo 
of hops is with difficulty soluble. Hops of tho same kind 
net in the same wav oven when tho extraction lias gone 
on a longer or shorter time. Different kinds of hops, 
however, net very differently. The less valuublo, but 
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fresh !ioj)s, including wild hops, are not inferior in their 
action on the fungus to the better qualities. Sulphuring 
hops does not improve matters, Hop-extracts of com¬ 
merce were found to he useless. Hayduck considers 
the resins in the hops, of which he isolated two kinds, to 
he the antiseptic agents in the ease of all bacteria. The 
hitter principle cannot he separated from the resin. The 
disappearance of the bitter principle in the course of 
fermentation by separation of the resin and oxidation 
has been fully confirmed. Preserved hops arc also elli- 
ciont in their action, in the discussion which followed, 
the feeling of practical brewers was against economy 
in the use of hops. They supported, however, the new 
method of boiling hops, which etl'ccts a certain economy. 
In considering the action of the purc-cultivatiun yeast 
obtained from the single cell, opinions were divided. In 
certain instances the results were excellent; in others, 
again, the fermentation was arrested, and a peculiar 
taste was imparted to the beer. Dclbriick suggested 
that probably a higher temperature would produce a 
yeast freer from bacteria—that is to say, the isolation of 
the pure yeast. The method of Hayduck for regenera¬ 
ting the yeast by treatment with sugar solution of hops 
at a liigli temperature was strongly supported by the 
result of actual experiment. For washing tile yeast, very 
cold watet was recommended. 

Dr. l’rancke spoke on the subject of the barley of the 
present year. He laid stress upon the troulilesome 
treatment of kiln-drying in the use of stored malt of 
different sorts. According to Ncrvack, a stored malt is 
more moist, and forms, therefore, on grinding, a coarser 
material for the mash, which favours, therefore, the 
process of cleansing. To obtain a better quality of barley, 
it was proposed that the results of experiments with the 
barley of a certain district, together with the analysis, be 
communicated to the Agricultural Society before seed- 
ordering, in order to be in a position to choose a better 
brewing barley for seed. 

Attention was called to the use of manures, as in 
many cases artificial manuring with Chili saltpetre and 
kainite was found injurious, llalcke suggested tho use 
of kilns constructed with air ventilation, to prevent 
browning of the moist malt. Zimmer's centrifugal 
apparatus promise? an extended use. The discoverer 
hopes to prevent frothing of the colder worts by changing 
the exit of the worts from the centrifugal. Tho cause of 
the red-colouring of white beer is supposed to bo due to 
the presence of spherical bacteria. Different views were 
held on the subject of brewing-water. The efficiency of 
hard water was generally admitted. It was recom¬ 
mended to boil the water, and lot settle before use, even 
with iron and calcium carbonate present.—J. I!. C. 


The Valuation of Tressed Yeast. W. Gintl. Bor. dcr 
Ocstcrr. Chcin. Gesellsclmft, 1SS5, p. 2. 

The comparative efficiency of different samples of yeast 
Is best arrived at by comparative fermentation experi¬ 
ments, but when it is necessary to obtain absolute 
expressions, it is not sufficient, in addition to the usual 
microscopic and qualitative tests, to ascertain the amount 
uf truo yeast material present—it is also necessary to 
determine the proportion which the yeast bears to tho 
starch. The author has found by analysis that an 
increase in the starch contents usually causes an increase 
within a certain limit—in tho percentage of truo yeast 
material, tho diminution being in the water. Tho 
starch, however, by abstracting water from the yeast- 
cells causes a considerable proportion of theso to shrink 
and wither, without absolutely killing them ; so that the 
increased liorcentago of yeast material caused by tim 
addition of starch results in a decreased efficiency j tho 
fermentation is more feoble at the commencement, but 
more vigorous Inter on, when tho proportion of starch to 
yeast is larger than when tho revorso is tho case. The 
addition of starch is not considered desirable by the 
author; il'docs not result in increased efficiency, and it 
is but a replacement of water, which costs nothing, by a 
comparatively costly inatorial.—W. D. B, 


Process for Preventing Subsidiary Fermentations in 

Substances employed in the various Manufactures 

based on Fermentation. C. D. Abel. From Dr. C. 

Mover, Ucrdingcn, Germany. Fug. Fat. 5139, May 

2. 1SS4. 

Tins patent aims at removing from distillers’ fermenta¬ 
tions, micro-organisms, which would act injuriously 
upon the fermentation process and upon tho quality of 
tho product. The removal is effected by adding n 
voluminous body to the mash and filtering; this com¬ 
pletely removes "bacteria. The voluminous bodies used 
are:— 

1. Freshly precipitated hydroxides, such as aluminium 
hydroxide. 

*2. Insoluble amorphous combinations, as phosphate of 
iron. 

3. Silicic acid precipitated from its combinations. 

4. Albumen, starch paste, etc. 

The process can also be used for preparing an artificial 
ferment free from lactic ncid-bacteria. The advantages 
claimed for the process nre : Improved saccharification, 
pure fermentation, high yield of alcohol, reliable working, 
and complete utilisation of the starch in the malt. 

—G. 11. M. 


Improvements in the Mode or Process of and Apparatus 
for Generating Carbonic Acid Gas, to be used in the 
Aeration of Draught Ate and other Beverages. \V. 11. 
llow, Ongar. Eng. Fat. 10,109, July 14, 1884. 

This apparatus consists of an outer vessel containing a 
solution of a carbonate or bi-carbonate, and a small 
narrow-necked vessel filled with sulphuric acid made 
into a pnstc by nbsorption with alum, covered with a 
tubulated bell-jar, and placed on tho bottom of the outer 
vessel. Tho bell-jar is provided with stopcocks, and 
when these arc opened the solution enters the bell and 
flows in upon the absorbed acid. The evolved carbonic 
acid bubbles through tho solution, and is thus washed. 
When the apparatus is not required for use, the acid 
vessel is either closed by an automatic or other valve, or 
the stopcocks nre closetf, and the solution expelled from 
the belt by the accumulated cnrbonic acid.—W. D. B. 


Improvements relating to the Extraction from Grapes or 
llaisins of various Substances, and to the use or 
Application of the same for Colouring or other Pur¬ 
poses. E. II. Newby. From E. Thicbaut, Montdidicr, 
France. Eng. Fat. 10,100, July 24, 1SS4. 

This is a process for extracting tho colouring matter 
from grapes or raisins, and from the residue in tho 
manufacture of wine, by means of digesting with hot 
dilute alkali, and precipitating the colouring matter 
from the filtered solution with dilute hydrochloric acid. 
Tho precipitate is then purified by digestion with ammo¬ 
nia solution at 30” C. for some days. Tho colouring 
matter goes into solution, and can lie obtained by distil¬ 
ling oil'tho ammonia. The extracted substance maybe 
used as a dye, or a pigment, or for colouring wines and 
articles of confectionery. It has tanning properties, and 
is a fast colour. In place of alkalis, tho following sub¬ 
stances may bo used for extracting the colouring matter: 
Alcohols, ethers, turpentine, wood-spirit, carbon disul- 
pfiido, acidB, glycerine, or tho wine itself.—G. II. M. 


Process and Apparatus fur Purification of Alcohol. 

C. D, Abel. From J. A. F. Bang and M. C. A. 

Fulfill, both of l’nris. Eng. Fat. 10,870, Aug. 1, 1884. 
This invention relates to a method and apparatus for 
purifying crude alcohol in order to obtain, by one singlo 
process of distillation, the total amount of cthylie alcohol 
tree from essential oils and aldehyde. This is done by 
removing these latter with a solvent from tho alcohol at 
50“ B. The solvent used is what is known ns essenca of 
petroleum, purified by shaking with strong sulphuric 
acid. Tho essential oils and aldehyde dissolve in this on 
imitation ; whilst tho hydrocarbon itself is insolublo in 
alcohol of 50” B. Tho hydrocarbon cau be regenerated 
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by treatment with strong sulphuric acid. After treat¬ 
ment with the petroleum spirit, the alcohol is rectified ns 
usual. A plan of the apparatus used is appended. 

—G. II. M. 


Improvements in Beverages resembling Beer, anil in the 
Process of Manufacturing the same. Thomas Etty, 
Liverpool. Eng. Pat. 11,297, August 15, 1SS4. 

This is a process for manufacturin'' non-intoxicating 
beverages resembling beer from pearl-barley, mall, hops, 
sugar, and flavouring by boiling with water, ami fer¬ 
menting the liquid obtained with barm.—G. II. M. 


Improvements in the Manufacture of Champagne or 
Sparkling Wines. J. C. Mewhurn. l’rom The Socidlu 
Anonyme “ La Vinicolc.” Eng. Pat. 12,105, Septem¬ 
ber 0, 1SS4. 

This invention consists in manufacturing sparkling wines 
by fermenting a mixture of wine and condensed must in 
a closed vessel, under pressure, at a temperature of 25°C. 
for twenty to twenty-live days. The wine is then trans¬ 
ferred to another vessel, under a pressure of about six 
atmospheres, cooled, clarified and bottled, still under 
pressure. It is claimed tlmt this yields a perfect wine 
in flavour and keeping power, and avoids the expense 
and loss incurred in the ordinary process of preparing 
sparkling wines. The amount of condensed must used 
varies from five to fifteen per cent., depending upon ihe 
nature of the wine employed.—G. 11. M. 


XVIII.—ELECTRO-CHEMISTRY. 

Allog for Electrical Conductors. II. II. Lake, London. 

From T. Shaw, Newark, New Jersey, U..S.A. Eng. 

l’at/10,932, August 5, ISS4. 

The object of this invention is to produce an alloy of 
aluminium, copper ami phosphorus. The conductivity of 
this alloy is greater than that of iron, steel or phosphor- 
bronze. Alloys of copper containing from less than ono 
per cunt, to more than five percent, of aluminium, and 
from one-twentieth to one per cent, of phosphorus, are 
employed. The amount of tensile strength required will 
regulate the proportions within the above limits. The 
copper is first melted, and the aluminium is added, a 
small.qnautity at a time, with a /lux of palm oil, stirring 
well all the time with a pine stick ; the phosphorus is 
then added, with stirring, and the alloy is poured into 
chill moulds.—J. T. 


Elements for Voltaic Batteries. 1). G. Fitzgerald and 
T. J. Jones, London. Eng. Pat. 1S31 (September 25, 
1SS4), 18S5. 

In place of zinc the inventors employ ns the positive 
element, lead, which is readily reducible from most of 
its compounds ; as the negative element they employ a 
conductor (preferably of lead or carbon), coated or 
maintained in contact with lead peroxide. They claim 
(«) tho use, for the purpose of clcctrolytically obtaining 
in hulk material for tho elements of voltaic batteries, 
of a paste composed of equivalents of sulphate of lead 
and magnesia, or of lead sulphate, and an alkali; (6) 
tho production of a negative element by subjecting a 
lead plate to electrolytic action as an anode in u solution 
of magnesium sulphate, in conjunction with u cathode, 
consisting of a number of superposed trays, containing a 
lead compound, to ho reduced to the metallic form ; (c) 
the treatment of lead sulphate obtained as (lie spent 
material ia tho working of lead primary batteries, with 
an alkaline soluliun, prior to reconverting such sulphate 
into peroxide by electrolysis; (if) tho construction of 
electrolytic converting tanks or troughs, in which both 
tho electrodes are constituted by a number of sets of 
superposed trays (preferably of lead), containing tho 
materials to bo acted upon cfectrolyticnlly.—J. T. 


XIX—PAPER, PASTEBOARD, Etc. 

Gas-fired Digcslor for use in the Manufacture of Paper 
Pulp from. Wood, Straw, etc. T. A. Reid, Liverpool. 
Eng. Pat. 9774, July 5, 1SS4. 

This invention relates to a gas-fired iligcstor arranged 
with a peculiar system of tines, whereby the iligcstor can 
be fired with safety, economy, and directly. For details 
of construction, drawings and method of preparing wood 
pulp by the alkaline soda process witli this apparatus, seo 
original specification.—li. A. R. 


Process anil Apparatus for the Manufacture of Cellulose 
and Glucose from I food atul other Vegetable Products. 
Adolph llclir, Cocthen, Germany. Eng. Pat. 9707, 
July 5, 18S4. 

Hitherto cellulose has been prepared for technical 
purposes from wood by extracting all other substances 
from the wood by means of sodium hydrate. By the 
process described in above specification, the wood is 
treated by oilier reagents than sodium hydrate, and in 
such a way as to produce pure cellulose, and at the samo 
time to convert into glucose as much as possible of the 
admixtures, consisting chiefly of carbohydrates. The 
wood shavings nro dried by steam, then digested 
thoroughly with hot oil of turpentine or fusel oil, washed 
with steam, treated with dilute sulphuric acid, anil again 
washed; the pure eclliiloscohtauicd may lie either bleached 
at once, or dried and stored. The glucose and glucose- 
forming bodies are contained in the dilute sulphuric 
acid and in the condensed steam which was used for 
driving oil - the turpentine or fusel oil, nnd the glucose 
from-these solutions is worked up by suitable means. 

_ -A. J. K. 

Manufacture oj Artificial Ivory. L. P. Merrinm, 
Ilomcrton. Eng. Pat. 10,755, July 30, 1SS4. 

Tim object of this invention is to produce a grained cficct 
similar to real ivory, by means of xylonite, pyro.xylinc, 
celluloid or other equivalent material. The materials 
are reduced lo sheets of difierent colours or^hadcs, and 
placed in the maehino known to xylonite-makers ns a 
sin Ding machine—f.c., a cylinder ami piston arrangement 
worked by hydruulic'prcssurc or otherwise,—the machine 
being heated by steam to soften the material under 
operation. From this maehino the material issues in 
rods or strips, which nre again compacted into solid 
blocks by pressure. It is claimed that imitation ivory 
mndo by this process is more like the gemiino nrticlo 
than that mndo in tho ordinary way.—II. A. R. 


Improvements in the Preparation of Safety Papers for 

Cheques, etc. J. Jameson, Newcastle. Eng. Pat. 

11.0S7, August 9, 18S4. 

The object of this invention is tho production of n safety 
paper, which shall indicate by a chango in appearnneo 
any chemical or mechanical attempts at erasuro or 
alteration. Tho inventor forms upon the paper a more 
or less intricate design, discoverable by reflected light, 
owing lo a diHerence in tlm amount of glazing on the two 
surfaces. The design may he produced by pressure from 
plates or rollers, so as to slightly emboss the surfaces, or 
by extra application of size, forming thereby the said 
design, or elso by the printing on of a solublo film. 
Another means is to highly glaze the whole surfaco first 
and then form Ihe design by damp printing. Tho 
invautor may also use any convenient soluble chemical 
(e.g., iodide of potassium), which by its reaction (c.;/., 
with mercuric chloride) will s[iow whether tho paper has 
been subjected to any sponging with a view to remove 
ink, such as wluit is known as “ school-room ink," which 
contains no mordant.—II. A. R. 


Utilisation of the Sodium Sulphide Liquors jvom the 
Manufacture of Cellulose. UcstorroichiHclier Vereiu 
fiir Cliemischo uud Melullurgisclio Production. Ucr. 
Pat. Octobor 14, 1SS4. 

The wasto liquors resulting from tho preparation of 
celluloso by the sodium siilphido treatment, are worked 
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up lo black ftsb by evaporation nml subsequent furnacing 
■with lime anil coal, Sodium sulphide lye is obtained by 
boiling this black ash in water, or even by heatin'; the 
dilute waste liquors under a pressure of about three 
atmospheres.—W. D. 1!. 


Improvements in the Treatment of Dry Absorbent Unities 
Jor Manufacturing various Useful Materials. E. Paul 
Louvot, Paris. Eng. l’at. 20711, March 0, 1SS5. 

IxVENTOlt brings into contact with coal-, wood-, ur petro- 
leuni-tar, products composed of cellulose, such as card¬ 
board, paper, rope, string, thread, stalls, canvas, dry 
mper pulp, etc. The vessel containing the mixture is 
icrinctically closed, and by creating a vacuum the tar is 
forced into the pores of the cellulose. Pressure is then 
applied to the material. After being moulded into sheets, 
the material is placed between stones, and freed from 
tar-oils by heat and pressure. The resulting substance 
is termed “ corozinc.” It is impermeable, uuinllum- 
mable, acid-proof, unpulreliuble, and capable of numer¬ 
ous applications—viz., for impermeable roofing, “cuir 
bouilli ' or papier-mache products, barrels and pipes for 
acids and gases, etc.—If. A. It. 


Improvements in the Manufacture of Fire anil ll'ater- 
proof Boards or Paper from Asbestos. \Y. E. Hoys, 
Manchester. ’From E. Ludewig, of Frankfort-a-O., 
Cicrmany. Eng. Pat. 4151, April 2, 1SS5. 

Tills invention relates to the manufacture of non- 
hvgroscopic asbestos hoards or papers. American or 
other soft fibrous asbestos, to the amount of '20-25% of 
the weight of the dry finished board, is taken and mixed 
with 25-:)5% of powdered aluminium sulphate. When 
well mixed the mass is impregnated with a 50% solution 
of zinc chloride in water. After washing with water, 
the mass is treated with nnimonin, and after another 
washing with water, an addition is made of a 10% solu¬ 
tion of resin soap, mixed with an equal amount of sul¬ 
phate of alumina. To the pulp thus prepared in the 
rag-enginc^iuvcnlor adds above 110% Hour of ordinary 
or “green ’ asbestos stone. Finally, o to 8% of barium 
sulphate is added, mid when diluted witli water ns 
required, the pulp may be employed for either machine- 
o.r hand-made paper. It iH proposed to prepare a mate- 
rial suitable for roofing purposes, by covering on laith 
sides ordinary tarred rooliug paper or felt with asbestos 
paper prepared ns above,—II. A. It. 


XX,—FINE CHEMICALS, ALKALOIDS, ESSENCES 
AND EXTRACTS. 

Ike Production and Use of Hydrogen Peroxide. W. 

Lindner. G'licni. Eeit. 9, 040 and 070. 

The introduction into commerce of a peroxide of barium 
of 70 to 75 per cent, rendered it possible to prepare 
hydrogen peroxide for about onc-quartcr the cost of 
the English product, tho purity and stability being 
equal. In 1878 experiments were made on the bleach¬ 
ing of lawn and iifory with encouraging results. The 
preparation of hydrogen peroxide is best ell'cclcd by 
tho old peroxide of barium method. The peroxide must 
be as pure as possible, very finely divided by sieving 
with a considerable quantity of water, and freed from 
barium hydrate by washing. The decomposition of the 
peroxide of barium may lie effected by means of hydro¬ 
fluoric, hydrolhiosilicic or phosphoric acid, but best by 
one of the two latter. Oxalic acid gives a good yield, 
but the product is not stable. The introduction of tho 
pasty peroxide of barium into tho dilute acid must be 
very gradual, the temperature must not rise above 20” C., 
and the liquid must bo maintained in constant agitation. 
W lieu the neutralisation of tho solution is siiHicicntly 
approxminted the liquid is separated from the sediment— 
after adding u little phosphoric acid when the decompo¬ 
sition was effected by hydrolhiosilicic acid,—and freed 
from dissolved baryta by tho addition of a little sodium 
sulphate. Tho most stablo peroxide of hydrogen is that 
which has been prepared with phosphoric acid, and 


contains a small proportion of that acid in the free state; 
tho addition, however, of phosphate of soda to peroxide of 
hydrogen containing free acid, other than phosphoric, is 
found lo increase the stability. Tho strength of a solu¬ 
tion of peroxide of hydrogen is best determined by titra¬ 
tion with solution of permanganate containing 7’Dprm. 
lCMnO, per litre. A convenient plan giving results within 
O'l per cent, in about three minutes is to take 2cc. of 
peroxide in a graduated tube holding IjScc., add live to 
six drops of hydrochloric acid, and then the standard 
permanganate solution, gradually, nml with thorough 
agitation, until the contents of tlic tube are of a red or 
brownish colour; the quantity of solution added is now 
read off, 5ce. representing 1'0 per cent, of IEO;. 'When 
really stable, hydrogen peioxiile can be stored in pitched 
barrels, tin cans, cither varnished with amber varnish or 
plain, as well as in glass bottles ; and it has been found 
that, avoiding high temperatures and the action of light, 
the deterioration on storing for three months docs not 
amount to so much ns O’l percent. For the bleaching 
of ivory and other compact materials, it is only necessary 
to immerse the pieces in the acid solution till sufficiently 
white, the lint being observed in a snmplc after drying. 
For bleaching fibrous substances such as hair, it is 
advisable cither to employ an ammoniacal solution of 
the peroxide, or else first immerse the material in the 
usual acid solution, allow the excess of liquid to drain 
away, and place the thus moistened substance in an 
ammoniacal atmosphere; this latter plan is specially 
applicable to Tussnii silk, which must not lose its lustre. 
The employment of hydrogen peroxide ns a discharge in 
printing is recommended by Schmid. For household 
mrposcs the peroxide may bo safely used to removo 
rom white goods stains of ink, wine, fruit juice, and 
the like, the best plan being to moisten the spots with 
the peroxide and add a few drops of ammonium chloride 
solution. Ornaments of hone and ivory yellow with nge 
uro readily whitened in a few days ; fabrics yellow with 
age nre also readily and safely restored with the peroxide. 

I’can and llaldy recommend the peroxide for the disin¬ 
fection of wounds, Foamier and Ebell for the regulation 
of the fermentation of beer, wine, must, and worts ; 
Krandaucr, however, believes that a foreign taste is 
thus imparted to tho liquor.—W. 1). II. 


On Narceine. A. Clans, Bcr. 18, 15G0. 
Narceinccth ylbromidc Ca I L,N O 0 . C..II 5 — Hr. isobtnined 
by heating narceine with a slight excess of cthylhromido 
with back-llow condenser, or in a closed tube in the 
stcam-lmth. 

Narccinc-ct/iylchloridc is obtained from the correspond¬ 
ing bromide by decomposition with silver chloride. If 
forms well-characterised platinum and mercury dotildo 
chlorides. 

Narccinc-clhylnUratc and oxalate can likewise be pre¬ 
pared from the bromide by double decomposition with 
the analogous silver salts. 

Narccinc-mcthyliodidc , chloride and nitrate nro pro- 
pared similarly to the ethyl derivatives. The platinum 
double Balt of the methyl-chloride separates out as a 
crystalline powder, by treating an aqueous solution of 
the iodide with 11 Cl. It is slightly soluble in water. 

I!y boiling the above haloid derivatives of narceine 
with alkali, hydrncid is formed, and a tertiary base is 
produced with tho alcohol radical. In this way methyl- 
narceine G’bIWOIDNU,, has been prepared from nur- 
ceiiie-methyliodide. The bases obtained in this way 
dissolve in' dilute acids, and are reprccipitatcd with an 
alkali. They dill'or in this way from the quaternary 
ammonium bases— c.y., nnrccinc-mctliylhydroxyd, tho 
Halts of which arc not decomposed with ammonia, 
ilenzylnnrccine has been obtained from narceine-benzyl- 
chlorido by boiling with potash solution. 

liy the oxidation of narceine with potassium perman¬ 
ganate a new base of the formula Ci 7 il- :5 NOi 0 has been 
prepared.—J. 11. C. 

Papaverine. A. Claus and E. Jliietlin. Her. 18, 157(1. 

To preparo tho haloid alcohol radical additional products 
of pupuverino, the best method is to heat tho substances 
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together in a closed tulio on tlie wntcr-bnth. The com¬ 
pound of clhylbroinidc and papaverine is readily obtained 
in Ibis way ; svbereas, tlioso with methyl- and ethyl-iodide 
and benzyl-chloride require heating 18.-20 hours. The 
authors have prepared papaverine-methyl and -ethyl- 
iodide ethyl-bromide, chloride, and nitrate and benzyl- 
chloride of the general formula, C;ill«iNOj.llX. 

—J. 1). C. 

Benzoyl-ccgoninc. AV. Merck. Her. 18, 1094. 

A CllYSTAT.I.INH by-product in the preparation of cocaine 
was heated with concentrated 11 CM in a closed tube to 
100°. The acid liquid was poured oil" from the crystalline 
product formed, and both portions separately tested. 
The crystalline portion was found to bo benzoic acid, the 
acid liquid on shaking out with ether gave n crystalline 
substance, from which, on treating with moist silver 
oxide, a base separated having the characteristic proper¬ 
ties of ecgoninc. The analysis of (he original substance 
and its products of decomposition indicate the following 
constitutional formula CjIIhNOj- C-lL.O. 

-J. 11. C. 


The Constitution of Cocaine. G. Calmels and E. Clossin. 

Compt. llend. 100, 1143-4G. 

Till-: authors obtain by decomposition of cocaine hydro¬ 
chloride with crystallised hnrimnhydrate and water at a 
temperature of 120°, the same products, which J.ossen 
{Ann. 133, 351) prepared—viz., methyl-alcohol, benzoic 
acid and a crystalline substance (A) which, with 1101, 
yields benzoic acid and ecgoninc. From the latter, by 
heating or evaporating the solution of its platinum 
double salt, the modified salt (C a lli.,NO.i)A’tCI 7 is formed 
easily soluble in water. The alkali compounds of 
ccgonine crystallise with difficulty, and are decomposed 
with CO-. The barium salt has the formula— 

(C u ! 11 iN 0 3 ) 2 l)a + N11»0. 

The compound (A) gives, on distillation, an oil which 
passes over mostly at 210-230°, a crystalline hydro¬ 
chloride and an orange platinum double salt. It'is an 
isotropinc which decomposes on distillation with baryta 
into ethylnmine, and an oil free from nitrogen (similar to 
trophic, which yields mcthylamiue). These compounds 
are derived from cthyltctranydropyridinc— 

CII 2 .CH,> 

C1I;< >N.CIIj.CIIj 

ClIiCll 

isotropinc being the methoxy derivative, ecgoninc a 
carboxylated isotropinc, and cocaine CijlLiNlki the 
benzoyl-methyl ether of ecgoninc.—J. 11. C. 


XXI.—EXPLOSIVES, MATCHES, Eto. 

Progress in the Manufacture , Application and Knowledge 
of lixplosives. Dingl. I’olyt. J. 258, 4OS. 

SoMK experiments with "kinetite,” a gelatinous mixture 
prepared according to 1'etry and Fnlienstein’s patent* 
(tier. Pat. 31,7SG, Juno IS, 1SS4), are recorded in the 
jlerg- und llutteii-Miinnischen Zeitung, 1SS5, p. 05. As 
compared buth with gunpowder and dynamite, the results 
were very unfavourable; moreover, kinetito labours under 
the disadvantage of requiring a very powerful initial 
detonation. 

Favicr (Cler. l’at. 31,411, May 27, 1884) proposes to 
prepare n non-livgroscopic powder by mixing parnilin, 
resin or nitroimplitlmlciic with hygroscopic nitrates, such 
ns those of soda amt ammonia. Apart from the somo- 
whul uncertain degree of security against absorption of 
moisture thus attained, this composition lubours under 
the great disadvantage of requiring an initial detonation 
provided by about 20 per cent, of gun-cotton or dynamite 
phiccd in tlie perforation of the compressed cartridge. 

In the Transactions of the Technical Sociotyof the 
Pacific Const, 1SS-I, i. 5, Jenssen discusses the causes of 


' Seo Abstract, second column of lids pugo. 


nccidents in the manufacture of highly-cxplosive sub¬ 
stances. 

In consequence of certain representations which have 
been made in reference to the fraudulent conveyance of 
powder and sporting ammunition, a series of experiments 
has been carried out by the French Committee on Ex¬ 
plosive Substances, to determine how far the conveyance 
of ammunition is to be considered attended with danger. 
The report of the committee is published in Bulletin 
d'Encouragement, 1SS5, vol. xii. p. 2G. The committee 
arrived at the conclusions that with the varieties of 
ammunition mentioned below there was complete 
security against the detonation en masse of a package 
being caused by the explosion of one of its contents : 
Caps in tin-plate boxes, charged with 05 per cent, silver 
fulminate, 35 per cent, potassium nitrate ; caps loaded 
with Caupillat’s mixture, packed in paste-board boxes ; 
Flobert’s caps containing 2 parts silver fulminate, 1 part of 
potassium nitrate, 1 part of sulphide of antimony, in tin 
boxes ; caps for central lire cartridges in paste-board 
boxes ; Gaupillnt’s cartridges of small calibre in paste¬ 
board boxes ; revolver cartridges of both systems, sport¬ 
ing cartridges, and metallic rillc cartridges of all kinds. 
Flobcrt’s and revolver cartridges may safely bo sent 
express in boxes of not more than Skilo.s., caps in boxes 
of not more than 2’5kilos. gross weight. Tlie committee 
is also of opinion that detonators should not be regarded 
us snfety ammunition. 

Experiments carried out by llerthelot and others, as 
to velocity with which the detonation of various ex¬ 
plosives is propagated, arc recorded in the ltcvuc 
Industricllc , 1SS5, p. 1SS. The explosives were contained 
in thin metal tubes of from 1 to 2nini. internal diameter, 
and from 100 to 200nim. long. The determinations were 
made partly with the aid of Sdbcrt’s and l.e iloulengu’s 
chronographs and partly with Schorl's vclocimeter. The 
velocity of propagation was found to increase with the 
diameter of the charge, with the density of the explosive, 
and to be influenced by the composition, but not by the 
sluipo of the tubes. I 11 tubes of 3mm. diameter nitro¬ 
glycerine refused to detonate at 12°, detonated only 
partially at 14°, and required to attain to a temperature of 
1 S° before it could be completely exploded under these 
circumstances. The following numbers give in meters 
per second the mean velocities of propagation of detona¬ 
tion of dill'ercnt explosives 

Compressed gun-cotton in lead tubes 5200, in tin tubes, 
591(5. Granulated gun-cotton, 4770. Starch powder, 
•1SS5. Nitromuiinitc, 0008. Nitroglycerine, 1078. No. 
I dynamite from Vongcs, 200S. l’anclastite, 40S5. The 
velocity is less at the commencement than later 011 , and 
it was found that, measured at intervals of 25 meters, 
tbo velocity of propagation in compressed gun-cotton 
varied in a length of 100m. from 4001 to 50S0m. per 
second.—AY. D. 11. 


Improvements in Presses or Apparatus for the Manu¬ 
facture of Compressed Gunpowder. If. 11. Lake, 
London. From II. Grown. Ehg. Pat. 7108, May 1, 
ISS4. 


Tun improved form of press which is here patented differs 
from presses heretofore constructed, in that the table 
containing the matrices moves with the lower set of 
plungers, the upper set of plungers being motionless. 


An Improved Explosive Compound. Thomas "Wilkins, 

Pecklinin. From T. Retry and O. Fnllenstcin, Eng. 

Rat. 10,980, August 0, 1884. 

A fikt.ATiNous mass is obtained by dissolving gun-cotton 
in nitro-bciizcnc or other liitro compound of the aromatic 
group of coal-tar derivatives, and finely-powdered eldorato 
or nitrate of potassium or other base, together with 
sulphur, free or combined as sulphide, added to the 
jelly. The powdered salts uro lirst well mixed and 
kneuded with the jolly till ahomogciieous massis obtained. 
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Tlic sulphur or sulphide is then introduced, and tiic 
whole well worked up. The best proportions are ; 

1 C to 21 of the aromatic nitro compound. 

} ,, 1 of gun-cotton or other form of nitro-ccllulose. 
S2,f ,, 75 of chlorates and nitrates. 

1 „ 3 of sulphur or sulpiride. 

The resultant explosive is of a plastic nature, and may 
readily be formed into cartridges.—AY. D. 11. 


Improvements in the Manvjetcturc oj Explosives. C. W. 

Curtis, London. Eng. l’at. 10,047, November 27, 

1SS4. 

This invention has reference to tire preparation and use 
in the manufacture of gunpowder, of charcoal rich in 
hydrogen and comparatively poor in carbon, derived 
from cocoa-nut fibre and other iibrous substances. Such 
charcoal, in which the hydrogen bears to the carbon a 
proportion of one to ten or one to eleven, is obtained by 
slowly charring or roasting, for from four to six hours, 
the fibrous material in the usual apparatus consisting of 
a cylinder revolving within a retort heated to a dull or 
dark-red heat. Charcoal so prepared is of a rich dark- 
red colour. The proportions of the ingredients of powder 
into which this charcoal enters, are preferably 1 of 
sulphur, 25 of potassium nitrate, and 5J of the charcoal. 

—AY. D. 1!. 


XXII.—GENERAL ANALYTICAL CHEMISTRY. 

A ntilytical Holes. C. dc la Harpe. Dull. Mulhonse, 
18S5, 245. 

(«) Tltt: normal sulphates of the alkali metals arc decom¬ 
posed on heating them with halogen hydracids. Thus : 
2'lSgrm. K.jSUi were heated in a water-bath with 11C1, 
and the residue dried at 120-140°, till the weight was 
constant; it then weighed 2'Clgrni., showing that con¬ 
version into acid sulphate bad taken place, according to 
the equation KnSOj + UCl = KCl + KIl.SO* Titration of 
the residue showed that the quantity of acid sulphate 
obtained was ninety per cent, of the theoretical. With 
sulphate of soda seventy-seven per cent, underwent con¬ 
version. AA'ith potassium sulphate and hydrobromic 
arid, the corresponding decomposition approaches com- 
deteness, ninety-live per cent, and ninety-nine percent, 
icing realised in two experiments, the residue being dried 
at 140°. The reversal of the decomposition takes place 
at temperatures varying with the several hydracids; 
thus, in the case of hydrofluoric acid, when the residue 
was dried at 110 °, it contained eighty per cent, of the 
potassium sulphate as hydrosulplmtc; dried at 140°, on 
the other hand, only forty to forty-five per cent. AA'ith 
nitric acid and potassium sulphate the decomposition 
reached eighty-two per cent., the residue being dried at 
1 40 '. Formic and acetic acids were found to be entirely 
without action. (5) To determine the acidity of solutions 
which cannot, from whatever cause, bo directly titrated 
with alkali, the author distils from sodium acetate, 
added to the solution in sufficient quantity. The dis¬ 
tillation is effected under diminished pressure, whereby 
it may be carried nearly to dryness, without allowing the 
temperature to exceed 120 °, and the whole of the acid— 
i.c., tlie equivalent of acetic acid—obtained in tho one dis¬ 
tillate. This process is not applicable to solutions con¬ 
taining salts, which are dissociated oil boiling— c.i/., salts 
of iron, aluminium and chromium, (c) In determinations 
of tho alkaline earth metals in solutions containing 
ammonium sulphydrntc, tho author points out that the 
usual preliminary of acidification witii hydrochloric acid 
and boiling is attended with the danger of the formation of 
sulpluirioacid, nndcoiiacqucntprccipitation of tho metals. 
{(1) flic precipitation of tin and arsenic, as sulphides, from 
solutions of Btnnnates and arsoniates, is much expedited 
by heating with ammonium sulphydrate, in presence of 
ammonia in excess, at £ 0 - 00 °. Ifyilroulitoric acid is then 
added in quantity sufficient to decompose the sulphydrate, 
and tho metals are completely precipitated as sulphides, 
(c) lu preparing dithionic acid by the oxidation of sul¬ 
phuric acid, the author recommends tho employment of 


tho manganic oxide in tho hydrated form. The gns is 
passed into water at 0 °, and tho oxide added from time 
to time in tho form of paste, taking care to keep tho sul¬ 
phurous acid in excess. (/) The author describes a 
triangle for supporting crucibles, the dimensions of which 
may be varied at pleasure, consisting of three wires, 
winch may be made to include any angles by insertion 
into holes pierced in series, in a suitable ring, at corres¬ 
ponding segments. Such a triangle will be found 
especially economical in the case of platinum wire. ( 17 ) 
The ordinary method of carrying out lliinsen’s process of 
indirectly estimating elements and radicles which may 
be made to liberate iodine from potassium iodide, has 
tho defect of being diflicult of control. The author 
describes a simple apparatus whereby- the distillation 
may be conducted in a stream of carbonic acid gas, nail 
the process thereby brought within the complete control 
of the operator. The author recommends the process 
for tho estimation of nitrates, lie is investigating its 
adaptation to the indirect determination of sulphurous 
acid and other reducing agents.—C. F. C. 


Determination of Strength 0 / Permanganate Solutions. 

Cl. Kriiss. Her. 18, 15S0. 

To avoid the usually tedious process for determining 
strength of solutions of liquids possessing a characteristic 
absorption spectrum, the author proposes to utilise this 
property for such determinations, as being more rapid 
and equally reliable. Quantitative spectrum analysis 
gives us a method for determining the cocilieicnt of 
extinction (E) in certain regions of the spectrum of asolu- 
tion, of which the relative absorption power for light (A) 
is known. The concentration (C) of the solution can bo 
determined for E.A = C. l’otassium permanganate was 
prepared pure, according to Gregory's method, and tho 
extinction cocilieicnt determined for diU'erent strengths 
of solution by the method of A'ierordt. Tho observed 
results agree well with the ordinary volumetric deter¬ 
mination with standard sodium hyposiilphntc solution. 
For further details and table of observations, the original 
pnper should be consulted.—J. 1J. C. 


Dimclhylam idoazobcnzcnc as an Indicator in A lha time try. 

11. Fischer and C. l’hilipp. Cliciu. Zuit. 56, DUS. 
Till-; end reaction is marked by a change of colour, from 
yellow to pink. The indicator is prepared by dissolving 
tP3 parts aniline in 30 parts 25 per cent, hydrochloric 
acid, diluting with water, and then adding an aqueous 
solution of 7 parts sodium nitrite to the cooled liquid. 
The solution is then poured into ono containing 12 parts 
dimclhylaiiiline dissolved in J5 parts 25 per cent, hydro¬ 
chloric acid ; finally about 50 parts sodium acetate are 
added until tho solution smells of ncctic acid. Crystals 
separate out which can he purified by crystallisation 
from alcohol. It is neutral towards free carbonic acid. 

-S. K. 


Gravimetric Determination of Manganese. JL v. 

Jiiptucr. Chum. Zeit. 9, U'JJ. 

Foil the determination of inaiigancso in iron and steel, 
also in iron ores and slags, the following method is 
adopted. The HCl solution of the substance to bo tested 
(in which any ferrous salt must be previously oxidised 
with KCIO,) iH neutralised with Na a CO a in a graduated 
Husk, NH 4 CI solution added, precipitated cold with 
DaCUj, and after adding an excess of ammonia digested 
for somo t-inio by agitation. It is then tilled to tho murk, 
well mixed and tillered through a dry Filter. An aliquot 
part of this filtrato is treated with ll a .SU 4 to precipitate 
tho barium present, and neutralised with ammonia with 
or without previous liltrution ; heated to boiling and 
precipitated with (NllQ-S. It istlicn filtered through a 
small filtoraud washed with (NH. J-S water. If the precipi¬ 
tate is small it may hu treated directly with boiling acetic 
acid, and to limit the amount of liquid the funnel should 
be furnished with a glass tap; with larger quantities, tho 
precipitate is washed witii acetic acid through the filter 
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into a honker. The acetic acid solution is liltereil oft'into a 
weighed platinum basin evaporated to dryness, heated 
and weighed as MiijUj.—J. 11. C. 

Apparatus for Fractional Distillation. F. Andcrlini. 

Chcni. Zeit. 9, 941. 

Tins apparatus consists of a worm of five or more con¬ 
volutions, according to the number of which, four, or 
more upright tubes corresponding with the connecting 
tubes in 7>el and llcninger’s apparatus, connect each 
coil of the worm with that next hut one below it. The 
diameter of thc-c connecting tubes is somewhat, con¬ 
tracted at the bend which they take before entering the 
lower coil. These connecting or draining tubes serve to 
prevent an accumulation of liquid in the worm, and tints 
obviate any risk of a quantity of liquid being ejected 
into the condenser, should a sudden evolution of vapour 
take place.—\\ r . D. 15._ 

Examination of the Ash of Vulcanised Caoutchouc. C' 
Reinhardt. Stahl and Risen, ISS t, p. G49. 

Roil the estimation of the ash in vulcanised caoutchouc, 
from 0'5 to lgrm. of the sample is cautiously heated in a 
covered crucible until the evolution of gas has ceased, 
and then in the open crucible until the organic matters 
are burnt oil". The stronger the heating the less accurate 
are the results, since calcium carbonate loses COj. 
Gypsum is converted into calcium sulphide, and oxide of 
zinc transformed into sulphide or reduced and the metal 
volatilised, h'or the accurate estimation ofjthc mineral 
constituents, sulphur excepted, from 0’5 to lgrm. of the 
caoutchouc in shavings is warmed in a beaker upon the 
water-bath with nitric acid of 1 -4 sp. gr., until solution 
is cHeclcd. After cooling somewhat the solution is 
transferred to a porcelain basin, evaporated upon the 
water-bath to dryness, moistened with hydrochloric acid, 
and dissolved in water. Silicic acid and barium sul¬ 
phate remain undissolved. The solution contains oxide 
of zinc, lime, magnesia, ferric oxide, and alumina, which 
arc separated in the usual manner. The total sulphur is 
estimated by warming about lgrm. of the sample with 
20 ee. of nitric acid, potassium chlorate being thrown in 
from time to time. The solution is evaporated, dissolved 
in hydrochloric acid and water, filtered, and the sul- 
ihnrie acid estimated in the filtrate and also in the 
larium sulphate, forming a part of the insoluble residue. 
The sulphur added to ell'ect the vulcanisation is esti¬ 
mated by burning a portion in a current of oxygen at a 
low temperature amt passing the gases of combustion 
into hydrochloric acid containing bromine; or the 
caoutchouc may ho heated in a glass tube closed by 
fusion, and the sulphur estimated in the distillate. 

—W. D. 15. 


Estimation of Fat in Palm-nut. Meal anil other Palm- 
nut Preparations. Y. v. Wilnn. Hied. Centr. 14, 
140-1-11. 

When treating palm-nut meal in tlio ordinary way for 
fat determination in Soxhlct’s apparatus for the usual 
lime, :t to 4 hours, low results are obtained, owing to the 
dense nature of the cake, and a subsequent extraction 
for from 5 to 0 hours yield another 1 per cent, of fat. 
Other feeding materials yield up their fat to within a 
very minute quantity during the four hours’ extraction. 
This peculiarity of palm-nut preparations is attributed 
to the mechanical retention of fat which is closely pent 
up in tlio cells; and can, therefore, only he attacked by 
the other with groat difficulty, and only after some time 
conies into solution. The results of experiments with 
this material ground to ditlercnt degrees of fineness con¬ 
firm this viow, for coarse samples retained considerable 
quantities of fat, whereas linely-pulveriscd samples 
yielded up all their fat in tho to 4 hours.—11. A. L. 


Improvements in Sampling and Testing Apparatus for 
Spirituous Raptors or other Liquids. J. O'Neil Mncklc, 
Liverpool. Rug. l’at. 12,585, September 19, 18S-I. 
This improvement consists osaentinlly of a glass cylinder 
fitted with a valve at bottom opening inwards, ucting 


automatically or by hand, so that an average sample or 
a sample at any required depth may be taken from a 
cask or vessel containing tho liquid. The cylinder 
carries inside a hydrometer, inside which is a ther¬ 
mometer, the menus for ascertaining the specific gravity 
and the temperature of the sample being tlius comprised 
in the sampling instrument.—G. II. R. 


An Improved Method of and Apparatus for the Quanti¬ 
tative Estimation of Jlwmot/lobin in the Jllood. A. 
M. Clark, Middlesex. From Dr. K. Fleischl, Vienna. 
Rug. l’at. 5991, May- 15, 18S5. 

Till-: method consists in comparing the depth of colour 
of a solution of the blood in water with a standard made 
of ruby glass ground into a wedge-shape mid fixed in a 
form of chloriiuctcr, which admits of the thickness of tlio 
wedge at nny point being read oil" on a scale. In order 
to provide the same tone of colour being transmitted 
through the ruby glass and the blood, the yellow light of 
a lamp or candle is used for the illuminnnt—G. 11.13. 


'Test for Chlondhmlrutc. M. Hirsehfeld. Archiv d. 
Pimrm, 1SS5, 223, 2G. 

IlY adding to a solution of chloralhydratc a small quan¬ 
tity of calcium hydrosiilphidc, a red colouration ensues 
after the lapse of about hnlf-n-minutc. A fainter but 
still clearly perceptible reaction takes place when a solu¬ 
tion of sulphuretted hydrogen and lime water arc added 
to a chloralhydratc solution.—F. M. 


A New Reagent for Aromatic Orthodiamincs. O. 

Jlinsberg, Ber. 18, 1228. 

Foil the detection of small quantities of m-;>-to!uylene- 
diamine and o-jdicnylencdiiiminc the author found 
phcnnnthreiic-quinoiie a very suitable reagent. The 
reaction depends upon the formation of iliphenylenc 
qiiinoxalines, which are only slightly soluble. An alcoholic 
solution ot the diamine to be tested is boiled for a short 
time with a solution of pljciianthrcnc-quiuonc in glacial 
acetic acid. If an orthodiaminc be present, a bulky pre¬ 
cipitate, consisting of line yellow needles, is formed while 
the liquor is still boiling. On separating it by filtration 
and moistening it with hydrochloric acid it turns deep- 
red. The piirndiamines form a similar compound with 
phcnniithrcnc iiuiimnc, hut it is not acted upon by hydro¬ 
chloric acid. The author thinks that this reaction may 
probably lie generally suited for the detection of aromatic 
orthodiamincs.—S. II. 


jfteto T5oo&s. 


Ar.KAM, etc., "Works Regulation Act, 1881. 
Twenty-first Annual Report on Alkali, etc., Works. 
Ily the Chief Inspector. Proceedings during tlio 
Year 1884. London: Printed by Eyre it Spottis- 
woodc, Enst Harding Street, Fleet Street. 1885. 
l’rico Gd. 

This Government Tiluo Rook, just recently issued, 
eontains the Chief Inspector’s Annual Roport to tlio 
Local Government Board for tho year 1884, It 
eontains in all 91 pages of matter, preceded by a 
tnblo of contents arranged ns followsIntroduction; 
Alteration of Districts ; Arrangement of Districts ; 
Location of Inspectors ; Wool Carbonising Works : 
Venetian Red Works; Manure Works; Doposit of 
Alkali Waste ; Bleaching Powder Chambers ; Appa¬ 
ratus for Testing tho Air of the Chambers ; Proposed 
Rule for Bleaching Powder Makers; Provisional 
Orders; Prosocution under tlio Act; Inspectors’ 
Reports—the districts roported boing numbered and 
named ns follows:—District No. 1. Scotland and 
Iroland; No. 2. North; No. 3. Choshiro, Nortli 







